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HISTORIA    VENTORUM. 


BY  ROBERT  LESLIE  ELLIS. 


The  Historia  Ventorum  was  published  in  1622  in  a  volume 
entitled  "  Historia  Naturalis  et  Experimentalis  ad  condendam 
Philosophiam ;  sive  PhaBnomena  Universi."  This  volume  was 
dedicated  to  Prince  Charles,  and  contains  beside  the  Historia 
Ventorum  the  titles  of  five  similar  histories,  one  or  more  of 
which  Bacon  proposed  to  publish  month  by  month ;  namely, 
the  Historia)  Densi  et  Rari ;  Gravis  et  Levis ;  SympathicB  et 
AntipathicB  Rerum ;  Snlphuris,  Mercurii,  et  Salis ;  et  Vit<B  et 
Mortis.  Under  the  title  of  each,  except  the  last,  is  placed  an 
adit  us  or  preface — that  of  the  Historia  VitcB  et  Mortis^h 
omitted  because,  as  we  are  told  at  the  end  of  the  volume  \  the 
hii^tory  itself  with  its  preface  was  shortly,  *'  jam  proxime,"  to  be 
published.     It  did  not  however  appear  until  1623. 

The  Historia  Ventorum  is  thus  the  first  published  part  of  the 
Historia  Naturalis,  which  was  to  be  the  third  division  of  the 
Instauratio,  It  begins  with  a  list  of  topics,  or  subjects  to  be 
inquired  into.     Of  these  thirty-three  are  enumerated,  and  some- 


>  **  Aditas  ad  banc  historiam  invenitur  in  historia  ipsa,  jam  proxime  sequente.**  But 
tbw  comes  from  Dr.  Rawley's  reprint,  published  along  with  the  Opera  Moralia  et  Ci- 
riVia  in  1638,  from  which  Mr.  Montagu's  copy  is  taken;  and  "jam  proxime  sequente** 
merely  means  "which  is  the  next  piece  in  this  volume.*'  The  original  edition,  pub- 
lUbed  by  Bacon  himself  in  Svo  in  1622,  has  the  aditus  to  the  Historia  VittE  et  MortU 
as  well  as  the  rest 

The  IJittoria  Ventontm  appears  to  have  been  published  about  the  beginning  of 
November,  1622  ;  the  HistoriaVitcb  et  Mortis  alK)ut  the  end  of  the  following  January. 
See  Chamberlain's  letter  to  Sir  D.  Carleton.  11.  Feb.  1622-3  (Court  and  Ttmt9 
of  James  /.  vol.  ii.  p.  363),  and  compare  B^icon's  letter  to  Buckingham,  24th  (mis- 
l^rintcd  4th  in  the  common  editions)  of  November,  1622.  —  /.  S, 
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thing  18  said  in  the  course  of  the  work  with  relation  to  each,  but 
tliey  are  not  all  discussed  fully,  nor  in  the  order  in  which  they 
are  set  down.  Bacon  concludes  the  list  by  remarking  that 
without  more  complete  knowledge  of  the  phenomena,  some  of 
the  questions  which  he  proposes  cannot  be  answered.  "  Posteri," 
he  concludes,  **  csetera  videant." 

The  principal  sources  from  which  Bacon  compiled  the  state- 
ments which  he  goes  on  to  give  are  Pliny's  Natural  History, 
Aristotle's  Problems,  and  Acosta's  History  of  the  Indies.  Al- 
most the  whole  pf  the  sections  on  prognostics,  which  is  one  of 
the  most  complete,  is  taken  from  the  eighteenth  book  of  Pliny. 
A  number  of  scattered  remarks  come  from  the  twenty-sixth 
section  of  the  problems,  the  most  remarkable  being  the  state- 
ment that  on  the  top  of  Athos  there  is  always  an  absolute  calm 
— so  much  so  that  letters  traced  in  the  ashes  of  the  sacrifice 
performed  there  year  by  year  were  always  found,  on  each  suc- 
ceeding occasion,  undisturbed.  He  adds  that  this  is  also  told 
with  respect  to  Olympus.  His  authority  for  this  addition  to 
what  Aristotle  had  said  may  have  been  Solinus ;  or  Alexander 
Aphrodlsiensis  as  quoted  by  Olympiodorus.  Perhaps,  however, 
he  took  it  from  Giordano  Bruno,  by  whom  the  windlessness  of 
the  summit  of  Olympus  is  mentioned  in  the  Cene  di  Cenere. 

Acosta,  who  was  provincial  of  the  Jesuits  in  Peru,  pub- 
lished in  1589  his  De  Naiard  novi  Orhis  w^liich  contains  an 
account  of  the  climatology  of  America,  and  especially  of  Peru. 
In  the  following  year  he  published  a  larger  work,  entitled 
*•'  Historia  Natural  y  Moral  de  las  Indias,"  of  which  the  first 
two  books  are  a  tran.slation  of  the  De  Naturd  novi  Orbis.  This 
second  work  seems  to  have  become  very  popular  —  it  was 
translated  into  Latin,  French  ^  Italian,  and  German.^  Most 
of  the  statements  which  Bacon  derives  from  Acosta  may  be 
found  in  the  De  Naturd  novi  Orhis,  but  there  are  some  which 
show  that  he  used  the  Historia  Natural  y  Moral  either  in  the 
original  or  in  some  translation. 

Acosta's  account  of  the  climate  of  Peru  is  verv  favourable, 
and  he  speaks  largely  of  the  winds  by  which  the  heat  of  the  sun 
is  so  pleasantly  tempered  that,  as  he  affirms,  the  climate  is  more 
agreeable  than  that  of  Spain.     He  mentions  the  fine  mist  by 

'  The  French  translation  by  Regnier  was  published  in  ICOO.     It  is  sinpulur  tliaf  it 
Is  not  mentioned  by  Antonio  Biblioth.  Wsp.^  \vho  enumerates  the  other  translation*. 
'  There  is  also  an  English  translation  by  £.  G.  published  in  1G04.— y.  .y. 
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which  the  want  of  rain  is  supplied^  but  does  not  seem  to  have 
been  aware  of  its  cause. 

Both  in  the  following  work,  and  in  the  De  Fluxu  et  Refluxu 
Mam,  Bacon  cites  Acosta  by  name  in  most  of  the  places  in 
which  he  takes  anything  from  him. 

There  are  several  passages  in  the  Historia  Ventorum  which 
show  that  Bacon  had  read  William  Gilbert's  Physiologia  Novoy 
which  was  not  published  until  1653.  The  history  of  this  re- 
markable book  is  obscure.  It  was  preparetl  for  publication  by 
the  author's  brother,  who  was  also  called  William  Gilbert,  and 
he  prefixed  to  it  a  dedication  to  Prince  Henry.  It  would 
seem  therefore  that  it  was  ready  for  publication  in  1612,  in 
which  year  the  Prince  died.  Probably  his  death  was  the 
cause  of  its  remaining  unpublished,  and  it  is  possible  that  not 
long  afterwards  it  came  into  Bacon's  hands.  Two  copies  of  it, 
hoth  imperfect,  were  among  the  papers  which  Sir  William 
Boswell,  sometime  English  minister  in  Holland,  gave  to  Isaac 
Gruter;  and  from  them  the  work  was  published  in  1651. 
Grater  says  nothing  of  the  way  in  which  Boswell  had  become 
possessed  of  them,  but  in  his  preface  to  the  tracts  and  frag- 
ments of  Bacon's  which  he  published  two  years  afterwards,  and 
which  he  had  also  received  from  Boswell,  he  mentions  that 
tbesehad  been  bequeathed  to  the  latter  by  Bacon  himself.  It 
is  not  improbable  that  the  copies  of  Gilbert's  work  were  included 
m  this  bequest  or  gift,  which  consisted  of  a  fragmentary  and 
niiscellaneous  collection  of  papers.  However  this  may  be, 
Gruter  remarks  in  the  preface  to  the  Physlologia  Nova,  that 
It  li  clear  that  certain  eminent  men  had  had  access  to  it  while 
It  was;  yet  unpublished  —  plainly  alluding  to  Bacon,  to  whose 
Ulitoria  Ventorum  he  has  once  or  twice  given  marginal  re- 
ferences. The  way  in  which  the  remark  is  made  seems  to 
intimate  that  Gruter  thought  the  use  which  Bacon  has  made  of 
Gilbert's  unpublished  work  was  more  or  less  unfair.  It  is 
therefore  well  to  point  out  that  in  the  Novum  Organum  Bacon 
cites  Gilbert  by  name,  commending  an  opinion  which  is  ex- 
pressed in  the  Physiologia  Nova,  and  which  cannot  be  found 
in  the  De  Magncte  ;  whence  it  appears  that  his  not  mentioning 
Gilbert's  name  in  connexion  with  what  he  takes  from  him  in 
the  Historia  Ventorum  is  only  the  result  of  his  common  habit 
of  omitting  to  cite  his  authorities,  and  not  of  a  wish  to  conceal 
the  fact  of  his  having  acce&s  to  Gilbert's  unpublished  wntmg^. 
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HISTORIA   NATURALIS  ET  EXPERIMENTALIS 
AD  CONDENDAM  PfllLOSOPHIAM : 

SIYB 

PHiENOMENA    UNIVERSI : 

QUA   EST   INSTAURATIOKIS  MAGNiK  PARS  TERTIA. 


MoNENDi  utique  sunt  homines,  et  per  fortunas  suas  rognndi 
atque  obsecrandi,  ut  animos  submittant  et  scientios  in  Mundo 
Majore  quaerant;  quinetiam  de  philosophia  vel  cogitationem 
abjiciant,  vel  modicos  saltern  et  tenues  fructus  ex  ilia  sperent, 
usque  dum  Historia  Naturalis  et  Experiiiientalis,  diligens  et 
])robata,  comparata  sit  ct  confecta.  Quid  enim  si  hi  volunt  ista 
cerebella  hominum,  et  potentcs  luigne  ?  Fucrunt  a[)ud  antiques 
placita  philosopbornm  vnlde  numcrosa;  Pythagoras,  Philolai, 
Xenophanis,  Hcracliti,  Empedoclis,  Parmcnidi^,  Anaxagora*, 
Leucippi,  Democriti,  Platonis,  Aristotelit?,  Theophrasti,  Ze- 
nonis^  aliorum.  Hi  omnes  mundorum  argumentii,  tanquam 
tUbularum,  pro  arbitrio  confinxerunt,  easque  fabulas  suas 
recitarunt,  publicarunt ;  alias  magis  concinnas  eeitc  ct  pro- 
babiles,  alias  durlorcs.  At  nostris  sasculis,  propter  instituta 
scholarum  et  coUegiorum,  cohibentur  ingenia  niagis  ;  neque 
propterea  omnino  cessatum  c^t :  Patriciiis,  Telosius,  Brunus, 
Severinus  Danus,  Gilbertus  Anghis,  Campanella^  scenam  ten- 
tarunt,  et  novas  fabulas  egeruut,  nee  plaiisu  cclebres  nee 
arorumento  elej^antes.  Num  ha;c  miramur?  Quasi  vero  non 
poseint  infiniia    oriri   hujusmodi    placita   ct    secta;,    omnibus 

*  This  is,  I  believe,  tlte  only  i>itssage  in  which  Bacon  mentiuns  Campanella. 
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eaeculis?     Neque  enim  est,  aut  erit,  hujusce  rei  finis  aliquis 
aut  modus.     Alius  aliud  arripit,  aliis  alia  placcnt,  nihil  est 
luminis  sicci  et  aperti ;  quisque  ex  phantasiae  suae  cellulis,  tan- 
quam  ex   specu  Platonisy  philosophatur ;    ingenia   sublimiora, 
acutius,  foclicius ;  tardiora,  minore  succcssu,  scd  a^qua  pertinacia. 
Quin  non  ita  pridem,  ex  quorundam  virorum   doctorum,  et 
prout  nunc  sunt  res  excellentium,  disciplina,  scientise  (credo 
propter  varietatis  et  licentiae  taedia)  intra  certos  et  descriptos 
authores  coercentur,  atque  ita  cohibitae  senioribus  imponuntur, 
adolescentibus  installantur ;  ut  jam  (quod  cavillatus  est  Cicero 
in  Cassaris  annum)  stella  L^/rcB  ex  edicto  oriatiir  *,  et  authoritas 
pro  veritate,  non  verit^is  pro  authoritate    sit.      Quod  genus 
institutionis  et  disciplinaB  ad  usum  praesentem  egregie  valet; 
sed  idem  meliorum  indicit  exilium.    Nimirum  primorum  paren- 
tum  peccatum  et  luimus  et  imitamur.     ILi  Dei  similes  esse 
voluerunt,  posteri  eorum  adhuc  magis.  Etenim  mundos  creamus, 
naturae  praeimus  et  dominamur,  omnia  ita  se  habere  volumus 
prout  nostras  fatuitati  consentaneum  fore  videtur,  non  prout 
Divinae  Sapicntias,  nee  qualia  invcniuntur  in  rebus  ipsis ;  nee 
scio  an  res  aut  ingenia  magis  torqueamus;    sed  plane  sigilla 
imaginis  nostras  crcaturis  et  opcribus  Dei   imprimimus,  non 
Creatoris  sigilla  cum  cura  inspicimus  et  agnoscimus.     Itaque 
non  immerito  iterum  de  imperio  in  creaturas  decidimus,  et  cum 
post  lapsum  hominis  nihilominus  dominatio  nonnuUa  in  crea- 
turas reluctantes  relicta  fuerlt,  ut  per  veras  et  solidas  artes 
subigi  et  flecti  possint,  id  ipsum  ex  insolentia  nostra,  et  quia 
Dei  similes  esse  volumus  et  propriae  rationis  dictamina  sequi, 
maxima  ex  parte  amittimus.    Quamobrem,  si  qua  est  eigaCrea- 
torem  humilitas,  si  qua  operum  ejus  reverentia  et  magnificatio, 
si  qua  charitas  in  homines  et  erga  necessitates  et  aerumnas  hu- 
manas  relevandas  studium,  si  quis  amor  veritatis  in  naturalibus, 
et  odium  tenebrarum,  et  intellectus  purificandi   desiderium; 
orandi  sunt  homines  iterum  atque  iterum,  ut  (missis  paulisper 
aut  saltem  sepositis  philosophils  istis  volaticis  et  praeposteris, 
quae  theses  hypothesibus  anteposuerunt,  et  experientiam  capti- 
vam  duxcrunt,  atque  de  operibus  Dei  triumpharunt,)  summisse, 
et  cum  vcneratione  quadam,  ad  volumen  creaturarum  evolven- 
diim  accedant;  atque  in  eo  moram  faciant,  meditentur^  ct  ab 

>  riut.  in  Jul.  Cm,  p.  735. 
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opinionibus  abluti  ct  miindi  caste  et  integre  versentur.    Hic  est 
ille  sermo  et  lingua^  qui  exivit  in  omnes  fines  terros^  nee  eon- 
fiisionem  Babylonicam  passus  est ;  hunc  perdlseant  homines^  et 
repuerascentes,  atque  iterum  infantes  facti,  abecedaria  ejusdem 
in  manibus  habere  dignentur.     In  interpretatione  autem  ejus 
eruenda  atque  enucleanda  nuUi  operse  parcant,  sed  strenue  pro- 
cedaat,  persistant,  immoriantur.     Cum  igitur  in  Instauratione 
nostra  historiam   naturalem,   qualis    sit  in   ordine    ad   finem 
nostrum,  in  tertia  operis  parte  coilocaverimus ;  banc  rem  pra;- 
vertere  et  statim  aggredi  visum  est.     Etsi  enim  baud  pauca, 
eaque  ex  praecipuis,  supersint  in  Organo  nostro  absolvenda, 
tamen  consilium  est,  universum  opus  Instaurationis  potius  prc- 
movere  in  multis,  quam  perficere  in  paucis;    hoc  perpetuo, 
maximo  cum  ardore  (qualem  Deus  mentibus,  ut  phme  coniidi- 
mos,  addere  solet),  appetentes,  ut  quod  adhuc  nunquam  tenta- 
tom  sit,  id  ne  jam  frustra  tentetur.     Simul  subiit  animum  ilia 
co^tatio :  spargi  proculdubio  per  Europara  complura  ingenia, 
capacia,  libera,  excelsa,  subtilia,  solida,  constantia.     Quid  si 
quia,  tali  ingenio  pneditus,  ration  em  et  usum  Organi  nostri 
capiat,  probet  ?     Tamen  non  habet  quid  agat,  nee  quomodo  se 
ad  phllosophiam   compare!   aut   accingat.     Si   esset   res   qua; 
lectione  librorum   philosophicorum   aut  disputatione   aut  iiie- 
ditatione  perfici  posset,  sufficeret  fortasse  ille,  quisquis  sit,  et 
abunde  illud  prajstaret.     Quod  si  ad  historiam.  naturalein  et 
experimenta  artiura  ilium  reraittimus  (id  quod  facimus),  ha?ret, 
non  est  instituti  ejus,  non  otii,  non  impensie.     Atqiii  non  est 
poetulandum  nobis,  ut  quis  Vetera  dimittat,  antequam  in  pos- 
sessionem  meliorum  inducatur.     Post  quam  autem  natura?  et 
artinm  historia   fidelis  et  copiosa  collecta   et    digesta  fuerit, 
atque  veluti  ante  oculos  hominum   posita   et   explicata,  non 
tenuis  est  spes,  ingenia  de  quibus  diximus  grandia  (qualia  et  in 
antiquis  philosophis  viguerunt  et  adhuc  non  raro  reperiuntur), 
cum  tantte  antehac  fuerint  efficaciaj  ut  veluti  ex  scalmo  aut 
concha  (rara  scilicet  experientia  et  frivola)  naviculas  quasdam 
pliilosophiaB,  admirabili  structura  quoad  opificium,  a^dificave- 
rint;  multo   mngis  postquam  sylvam  ct  materiem  nacta  sint, 
solidiores  structuras  excitatura ;  idque  licet  via  vetcri  pergcre 
"^int,  nee  via  nostri  Organi  (quae,  ut  nobis  videtur,  aut  unica 

•  Ps.  ix.  4.— y.  S. 
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est  aut  optima)  uti.    Itaque  hue  res  redit,  ut  Organum  nostrui 
etiamsi  fuerit  absolutum^  absque  Historia  Natural i  non  multun 
Historia  Naturalis  absque  Organo  non  paruui,  instauratione 
scientiarum  sit  provectura.     Quare  omnino  et  ante  omnia 
hoc  incumbere  satius  et  consultius  visum  est.     Deus  unive 
Conditor,  Conservator,  Instaurator,  hoc  opus,  et  in  ascensio 
ad  gloriam  suam,  et  in  descensione  ad  bonum  huma- 
num,  pro  sua  erga  homines  bene  vol  en  tia  et 
misericordia,  protegat  et  regat,  per 
Filium  suum  unicum, 
nobiscum  Deum. 


17 


KOBMA   HISTOBIJl    PB.ESENTIS. 


QrjLMTis  sob  finem  ejus  psrtis  Omni  nostii  quae  edita  est 
fjecgylA  de  Hktoni  Nalmli  el  Ilxperiiiientoli  oooscripeeri- 
lEUK^ ;  ^hbh  c^  tameii  hajos  qmm  nnne  aggiedimnr  Hklorae 
MXMiBMa  et  %nniii  el  aeconliiiis  describere  el  maetineUo§^ 
TimBf  ia  Cafialogo  comprdhieE&w  qm  pertiioieol  ad  C4!mftTttA^ 
Titnkft  de  Xalmndb  AF>tstiatia»  ^qmonnai  ib'odeniiy  ol  HsMfmsK 
Bciserfalae,  oavaadiBioifiaB  UetcimtQitt'))  ifiiE|Me3nwSKGBUft&  Hi  €smi  Jla^ 
trri^  Se&eauBtixai  dnneicaf.  d£ve  Fiunuat  I^rim^  Ctmiaig;  3livim» 
SimfBoEt ;  iSwnan^  MaSaaam  ;  Mabswrm  MxUHaam  ;  aOoa  <faKai£uaii 
De  kk  Afcecei&aminii  Xifi^vmiii  caniltfinmgaf^,  cti  «■&>  finanu  bwjjitt^ 

TkoIiiK  ((!QixL  aii  oilmen  nxdli)'  mnf£>  fflfllinannw)'  iu<ia  (tx 
crdizse^  i€il  ex  <iidief!lnx:  :ininpfflinmf;  (|]iuiiruiiij  «(ifinRti  iiu^jiiuajGu^. 
ant  prof>te7  iiBanL  eisui  gra^iHrnmuiy.  aiiti  propfnir  (tiiputm.  exj^eini* 
BKntonznii  mftiCTTift  (mmmiH&iv  aiiti  prnptMr  <iHmuiriitiiiliimii  mii 
m^ir^wi^  <fiiftf?i]w  et  oubiliih.  aac  pcnpmx!  <tiMU?apiiimuiiL  mtullunuui 

In  tkidiii  ^flnfpiiiB^.  pnst  J^iitum  <yumiimit  oiitl  pRBAluiOffiiiv 

mifis^  tmiL  adi  lunuuL  iiii(iufiitiuiii»  pncuHuidH  mm  :ui;  pmwuutk^ 
t>jOGBi  fncoisB.  £)iunini  (mim  qiuBftdiimim:  -Hituiii^.  mmuui  aiuti 
k^ia.  Xet^oe  tzunrai  ^[ii£B»tiimiim<  'irrliuiUU'  iii'  Mitttiink>  I^^mil 
prxc&ie  ift&HerwimuB:.    ae   unp»dimiuicn   ^^h    (|^uiili  pm   ^umlliv 

HSswrm.  ♦^t  Expurrmenta  nraninir  pnmaii^  pxrtiB*  mnnnt:.  fi!a^ 
E  €2:T3ii»Ennimi»jn  fit  :«atera  mrrun  parriiuiliuniimi  6xiiilii«mr^  in. 
Tki«u»  itinriidunnir:.  niitw  rwinaim  ♦«ci«piiuitur.. 
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fertim   Lccifen  ilLi  et  LisSuitue   Cmcis,  per  qnaa  de  veria 
remm  caa*is  incell^ctui  cc-oftare   poseit,  Mandata  damus  da 
experiment^  ii*>vi«.  qii;&ntum  pn>^pice^e  animo  possmnus,  aptis 
ad   id   f{Th'A  qiuerimr.     Hxc  miindata  tanqoam  Historia  ie^ 
tignaia  sunt.     Qaid  enim  aCuJ  nobis,  primo  yiam  ingredien' 
tlbu-s  relinquimr? 

Experimenti  alicnjos  sobdlioris  modum  qno  nsi  sumud 
explicamn.-,  ne  error  subeit ;  otqoe  alioe  ad  meliored  et  magi^ 
exactrxs  modos  exco^tandoe  exoitemus. 

Manila  et  caationes  de  remm  failaciis,  et  qui  in  inqoirendo 
et  inyeniendo  possint  occurrere  erroribus  et  ecrapulis,  asper^ 
gimiu ;  ut  pfaantaemata  omnia,  qoantmn  fieri  potest,  tanquam 
exorci.Tmo  fugemus. 

Ohitrvatianes  nostras  soper  Historiam  et  Experimenta  sub- 
teximus,  ut  interpretatio  naturae  magis  sit  in  procinctn« 

Ccmmentationes  et  tanquam  rudimenta  quaedam  Interpre- 
tationis  de  Causia,  parce,  et  magis  suggerendo  quid  esse  possit 
quam  dcffiniendo  quid  sit,  interponimus. 

Canane$f  sed  tamen  mobiles,  sive  axiomata  inchoata,  qua 
nobis  inquirentibus,  non  pronunciantibus,  se  offerunt,  pr8> 
scribimus  et  constituimus.  Utiles  enim  sunt,  si  non  prorsus 
veri. 

Utilitatis  humanae  nunquam  obliti  (licet  lux  ipsa  dignior  sit 
iis  quae  a  luce  monstrantur),  VeUicationes  de  Practica  atten- 
tioni  et  memoriae  hominum  subjicimus;  cum  nobis  oonstet 
talem  et  tarn  infcclicem  esse  hominum  stuporem,  ut  quandoque 
res  ante  pedes  positas,  nisi  moniti,  non  Tideant,  sed  praeter- 
eant. 

Opera  et  res  impossibiles,  aut  saltem  adhuc  non  inventas, 
quae  sub  singulis  titulis  cadunt,  proponimus ;  atque  una  ea  quae 
jam  inventa  sunt  et  in  hominum  potestate,  atque  Impassibilibus 
illis  et  non  inventis  sunt  Proxima  et  maxime  cognata,  sub- 
jungimus ;  ut  simul  et  industria  humana  excitetur  atque  animi 
addantur. 

Patet  ex  antedictis,  Historiam  praesentem,  non  tantum  Ter- 
tian Pnrtis  Instaurationis  vices  supplere,  sed  prseparationem 
esse  non  contcmnendam  ad  Quartam,  propter  titulos  ex  Abe- 
ccdario,  et  Topica ;  et  ad  Sextam,  propter  Observationes  Ma- 
jores,  Conunentationes,  et  Canones. 
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ADITUS,  SIVE  PEiEFATIO. 

Tenti  hnmaDS  genti  alas  addiderunt  Eorum  enim  dono, 
fenintar  homines  et  volant;  non  per  aerem  certe,  sed  per 
maria;  atque  ingens  patet  janua  commercii,  et  fit  mundus 
pemus.  Tense  autem  (qusB  gentis  humansB  sedes  est  et  do- 
micilium)  scopas  sunt;  eamque^  atque  simul  aerem  ipsum, 
evemint  et  mundant.  Attamen  et  mare  infamant,  alioqui 
tranquillum  et  innoxium;  neque  alias  sine  maleficio  sunt. 
Motmn^  absque  opera  humana,  cient  magnum  et  vehementem ; 
unde  et  ad  nayigandum  et  ad  molendum  veluti  operarii  con- 
dacti  sunt;  et  ad  multo  plura  adhiberi  possunt,  si  humana 
non  cesset  diligentia.  Natura  ipsorum  inter  seereta  et  abdita 
reponi  solet;  nee  mirum,  cum  nee  aeris  natura  et  potestas 
cognita  quoquo  modo  sit ;  cui  famulantur  et  parasitantur  venti, 
nt  (apud  poetas)  iEk)lus  Junoni.  Primarias  creaturje  non 
sunt,  nee  ex  operibus  sex  dierum ;  quemadmodum  nee  reliqua 
nieteora  quoad  aetum ;  sed  post-nati,  ex  ordine  creationis. 

'  The  Hittoria  Vita  et  MortU,  ivhfch  was  published  in  the  following  year,  is 
<J«cribed  in  the  ti*le-page  as  *»  Franclsci  B.  de  V.  &c.  Historia  Vite  et  Mortis  ;  sive 
Titnlut  SecunduM  in  Historia  Naturali  et  Experimentali  ad  condendam  Philosophiam ; 
So«  ttt  Instaurationis  magns  pars  tertia,'*  To  preserve  symmetry,  the  Historia  Ven- 
^rtm  ihoald  have  been  described  here  in  a  similar  title-page,  as  Titulus  Primus  in 
Ubt  Nat  et  Exp.  &c  ;  for  the  title  at  the  beginning  of  the  volume,  the  dedication, 
the  prrfure  commencing  Manendi  utique  $unt  homines^  and  the  Norma  Historic 
F^ttwuii,  were  meant  to  apply  to  the  whole  series  of  histories  which  should  have 
ffXkmtd,  But  the  firagmentary  and  imperfect  character  of  the  worlL  is  best  repre* 
Kflted  by  prlntiog  each  piece  in  its  original  form.^JC  & 
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TOPICA     P  ARTICUL  AEI  A: 


Artieuli  Inquisilionis  de  Vcntis. 

1.     Dcscrlbilo  ventos  ex   diligentia  nautica,  et  unponito 
^;^''"'    nomma  ipsis,  eive  vet«ra  s 


e  nova,  modo  constantta. 


Venti  tcI  Generates  sunt,  vel  Stati,  vel  Asseeire,  vel  L'lbe- 
ri.  Generales  voco,  qui  semper  flant;  Statoe,  qui  certie  tem- 
poribus;  Aaseclas,  qui  trequentiua ;  Liberos,  qui  indifFerenter. 

2.  An  sint  veuti  aliqui  Generales,  atque  ipaigaimi  mottis 
''"itia.""     aeris ;  et,  si  aint,  in  qua  consecutione  motus,  et  in 

quibus  loeifi  Spirent? 

3.  Qui  venti  anniversarii  sint,   aut  redeuntes  per  vices, 

et  in  quibua  regionibus  ?  An  inveniatur  vcntus  ali- 
quis  ita  praacisc  Status,  ut  redcat  rogulariter  ad  dies 
oertoB  et  Iioras,  instar  a»tue  maris  ? 

4.  Qui  venti  sint  Asseclse,  et  fiimiliares  Rcgionnra;  qni 
fmii^AiM-      Tpmpornin,   in  iisdem  regionibus;    qui  Verni ;   qui 

jTOstivales;  qui  Autumnales;  qui  Brnmales;  qui 
^ICquinoctiftles ;  qui  Solstitiaiee ;  qui  Matutini, 
Meridian!,  Vespertini,  Nocturni? 
6.  Quales  sint  venti  Maiini ;  qualea  qui  epinmt  a  Con- 
tinente?  DifTcrentias  autem  JlariDorum  et  Terre- 
Btrium  diligenter  excipito,  L-tm  corum  qui  in  terra 
et  niari,  quam  eonim  qui  a  terra  et  man. 

6.  An  uon  siurent  venti  ex  omui  Pla^a  Coeli? 

VkNTI  non  miilto  plus  Plngis  Ctcli,  quam  Qualitatibus, 
variant.  Alii  vehementes,  alii  tenes;  alii  constantes,  alii  mu- 
Ubiles;  alii  nilidi,  alii  frigidi;  alii  humectant  magis  et  sohnint, 
klii  dtwiXAnt  et  coustipant :  alii  congregant  nubes  et  sunt  plu- 
vioai  vel  vtiam  prucellitsi,  alii  dissipant  et  ^unt  sereni. 

7.  luquiritrt  el  nnrmtn,  qui  sint  venti  uniusc«ju:?quo 
*i"lUli.      »|t(viei  cs  prtedictia,  et  quomodo  varient  secundum 

t\^ionc9  et  loca  ? 
Okioinks  hk'alks  ventorum  triplices;  aut  dejiciuntur  ex 
Mto ;  aut  cuianant  a  terra ;  aut  conltantur  in  ipso  corpore  aens. 
8.     SecuHduui  has  tres  Origines  de  ventis  inquirito.     Qui 

M'ilicet  ex  i)isi«  dcjicianlur   de  Media  (quam  vo- 
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cant)  R^ione  Aeris;  qui  vero  cxpirent  e  Cavis 
Terne,  give  illi  erumpant  confbrtim,  sive  efflent  in- 
scn^biliter  et  sparsim,  et  postea  gloniereiit  ut  riviili 
in  fluvium;  qui  denique  generentur  passim  ex  tu- 
moribus  sive  expansioiiibus  aiiris  proximi  ? 

Neque  Generationes  ventonim  Originales  tantuin;  sunt 
et  Accidentalea,  ex  compres^ionibua  aiina  eciiicet,  et  percus- 
ttonibus  et  repercusaionibus  ejus. 

9.      De  hujuamodi  ventonim   GenerationibuB   Accidentali- 
*^r3i^!it  ^"8  inquirito.     Generationes  Tcntorum  proprie  noa 
•cnurun.     gynt .    gteuim   augent  et  fortificant  ventus   potius, 
quam  producuut  et  excitant. 

Db  communitate  ventorum  hactenus.  Reperiuntur  autem 
Tcnli  ran  et  prodigioai,  quales  sunt  Fneater,  Turbu,  Ecnepbias.' 
Hi  euper  terram.  At  aunt  et  subterniiici,  quorum  alii  sunt 
VRporoai  et  mercurjaleo :  ii  percipiuntur  in  mineris ;  alii  eul- 
pbarei:  illi  emiltuntur,  nacti  exitum  in  terne  motibus,  aut 
etiam  efferveifcunt  ex  mantibuB  ardentibus. 

IOl  De  hujusmodi  vent's  Runs  et  Prodif^iosia,  atque  adeo 
^"t^aStim  ^*^  omnibus  veiitormn  Mirdculia  iuquirito. 

A  BPEClEBt'S  ventorum  transeat  inquisitio  ad  Confaeienlia 
«(I  ventos  ftta  enim  loqui  volumus,  quia  vocabulum  EiEcientia 
plus  significat,  viicabulura  Concomitantia  minus,  quam  inteUi- 
gimus),  alque  ad  ea  qu^  ventos  putantur  excitare  aut  aedare. 

11.  Circa  Aatrologica  de  ventia  inquirito  parce,  nee  de 
^wb'o' «"!!  nccuratis   ScUematibua   Cccli   curato ;    tanlumrnodo 

Mkl'ipHT"  observationea  manife^tiores  de  ventia  ingruentibus 
circa  exortua  aliquorum  natrorum,  aut  circa  cclipaca 
luminarium,  aut  conjunctionea  plauetarum,  ne  ne- 
gligito;  nee  mmua  quatcnua  pendent  ex  viia  soUa 
aut  lunie. 

12.  Quid    confaciant    Jfeteora    diveraorum    penerum    ad 

leiitoa?  Quid  Terms  Molus,  quid  Imljres,  quid 
Concursus  ventorum  ad  invicem?  Concatenata  euim 
sunt  ista,  et  alterum  altcmm  trahit. 

13.  Quid  confaciant  nd   ventos,   Vaporum  et  Exbidatio- 

num   diveraitaa?     Et  quie  ex  ipaia  eJnt  magis  gc- 
■  Set  Fliuy,  ii.  4^1.  and  iiO. 
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ncrativa  ventorum,   et   quatenus   natura  ventorum   ! 
sequatur  hujusmodi  Materia^  Buas? 
14,     Quid  confaciant  en  qusc  li!c  in  Terra  eunt  aut  fiunt^  I 
ad  veatofi;   quid  montcs,  et  solutionea  nivium  in  ~ 
ipeia;  quid  moles  glaciales,  qure  in  mari  innatant  et 
defcruntur  alicubi;  quid  dift'erentiie  soli  aut  terras 
(modo  boc  fuerit  per  tractus  majores)  veluti  paludet;, 
arenic,  sylvan,  campestria;   quid  ea  quo:  hie  apud 
homines  agiiotur,  veluti  inceusiones  erica:  et  simi- 
liuiu,  ad  culturam   agrorum;  iucensiones   segetum 
aut  vi II arum  in  bellis;  desiccationca  paludum;  dis- 
plosiones  contiuuEe  bombardarum;    sonitus   campa- 
naruDi  fiimul  in  magnis  urbibus ;  etsimilia?  Festucai 
certe  sunt  res  nostne,  sed  tamen  aliquid  possunt. 
De   omnimodis  Excitation! bus  aut  Sedationibua   ven- 
torum inquirito,  sed  parce  de  fabiJosia  aut  super&ti- 
tiosis. 


f 

V  A  CoNPACiEjJTiBUS  ad  ventos  tranaeat  inquisitio  ad  inqui- 

rendos  Limites  ventorum ;   de  Altitudiue,  Extensione,  Dura- 
tione  eorum. 

16.  Inquirito  diligenter  de  Altitudiue  sive  Elevatione  veu- 
'luilim.'""     tonim ;  atque  si  siut  fiistigia  montium  ad  quse  venti 

non  aspirent ;  aut  si  conspiciantur  nubes  quandoque 
stare  et  non  raovere,  flantibue  eodem  tempore  ventia 
fortiter  bic  in  terra. 

17.  Inquirito  diligenter  de  Spatiis  quae  venti  deprehensi 
^m  sunt  slmul  occupare,  et  ad  quos  terminos?  Exem- 
^^B  pli  gratia,  si  Auster  flaverit  tali  loco,  an  constct 
^^^  quod  eodem  tempore  Aquilo  flaverit  ab  illinc  mil- 

liaribus  decern  ?  Contra,  in  quantaa  angiistias  vcnti 
redigi  possint,  ita  ut  fluant  venti  (id  quod  fieri  vide- 
tur  in  Turbinibua  nonnullis)  taoquam  per  canales, 

18.  Inquirito  ad  quod  tempus,  vcl  maximum  vel  medium 
vel  minimum,  coutinuari  soleant  venti,  et  deiude 
flaccescere  et  tanquam  expirare;    qualis  etiam  esse 

^^  Boleat  ortua   et  inceptio  ventorum,  qualis  languor 

^H  etcessatio;  eubito,  gradatim,  quoquo  modo  ? 

A  LiMiTiBCB  ventorum  tranaeat  Inquisitio  ad  Successioncs 
ventorum,  vel  inter  ae  vel  respectu  pluvial  et  imbriuni.  Cum 
euim  choreas  ducaat,  ordinem  aaltationis  noese  jucundum  fuerit. 


mSTORIA   VENTORUM. 

19.  An  8it  oliqua  regula,  aut  obecrvatio  pauIo  ccr)i(ir, 
■^^™     ^®  SucceasioDibiis  ventomra  ad  invicera,  nive  ea  sit 

in  ordine  ad  motum  soils,  she  alias ;  ct  si  ait,  (lualie 
eitilla? 

20.  Ciica   Siiccesi^ionem  et  Alternationera    Ventoriuii    ct 

FluyiiG  iD^uIrito;  cum  illiid  familiare  et  frequent 
sit,  ut  Pluvia  uedet  Ventoe,  Venti  compeBcant  et 
die^ipent  Pluviam. 

21.  An  poat  ctrtam  Periodiim  annormo  redintegretur  Suc- 

Gesaio  veatormu ;  et  si  ita  sit,  quae  Bit  ea  perimluH  '< 

A  SoccESSiONiBUS  Tcatorum  transent  inquiBitio  ad  Motus 
ipaorum.  Mutus  Tentoruin  scptetn  iuquij^itiombiu  abMolvuntur ; 
qatirum  tres  supcrioribus  articulis  contiDentur,  qiiatuor  adliiic 
mancat  iatact^e.  Xam  de  motu  venloriim  (li^jterl itii  per  plajra:! 
odi  inquUitum  est.  Etiam  de  motu  triuiu  liDearuiii,  Hurnum, 
deoKom,  lateraliter.  Etiam  de  accidental!  motu  comprcAsiu- 
notn.  Itc^ULEit  motus  quartue  Progreraivus ;  quintiu  Undula- 
tiooie;  eextus  ConSictua;  aeptimua  in  Organiu  et  Machiui^ 
Hnmaiue. 

22.  Cum  Pn^res^us  git  semper  a  tenuino,  de  Iaco  primi 
''*^*'**^  ortu«,  et  tanquam  fontibus  alicujud  veiiti,  quan- 
tum fieri  poteEt,  diligenter  ioquirito.  Siquidem 
Tideatur  veuti  Famx  rimilefi.  Kam  licet  tuiuultu- 
eatur  ft  percurranl,  tamen  caput  into'  nal/ila  eundunt. 
Item  de  Progreceu  ipeo.  Exempli  [n^tia,  b\  Itoreait 
Tdiemene,  qui  flaverit  Ebor.ici  ad  talem  diem  aut 
baram,  fiaTerit  Londini  biduo  post? 

De    UndolatioDe    Teatoram    mquintioD4?m    oe    omit- 

tjtck     Vnduiaticmem  rocsaaiM  eum  motum  quo  ren- 

ta»   ad   parra    iatemdla  intenditur    ct    remittitur, 

tanqoBin    imdz    atgasmm ;     qnaruui    viced    ojitiiue 

fiwdpimitar  ex  audits  iii  xdibuK.     Bo  iiut«-m  msj^ie 

dBigenUr  diffenmtiae  ITDdnlatiouiii,  i<ive  8ul- 

vacrtiB  et  mqoam ;  quia  in  avn-  rt  veittip 

Bobw  grxiUlia,  qui  part  magua  etl  L'adula- 

io  aifiua. 

De  CaaCcta  et  ooncnnD  TeDtamsi  fiastinm  ad  idem 

diHgenter  iaqolrito.     Frimo,    utrum   flent 

ploree  renti   Originalet,  uwo  diciiuut<  reier- 

liexaBt£«?     Et,   si  lu-c  iu  ail.   quake   Euripue  in 


94  HISTORIA  VENTORrU 

hic^Ua  qiiide»  nursus  CcodensalkHies  et  Alterationea 
in  ccorpixiv  ii$m  gigiuuit  ? 
iX  Avk  Y^Ati  alU  eodnn  tempcone  fl««it  svperios,  alii  Idc 
i^jmU  noaia  imo?  QiMmdoquideMi  ohscrianmt  est  a 
]»Oifflulfe»  itttefihuDQi  aube»  itiMnrt  in  roninunum  Ter- 
$kMU»  )>i&»ae«ifi;  e&uu  nabte^  litnTi  fixti  anray  com 

SiN     Fiat  <l^l»^ri[ptM>  ^lilig^eii^  aJaiodttiit  ec  portoraSar^  MoCus 

S7.  Fiat  <Jb^cri|^tiO'  ste>tu»  nett^^nmnt  in  TeS&  Hokndo- 
rum  ml  \>mtum;    in  Yolactt  acctpitrani  et  aTinmy 

QiX]^i<^ti>rum».  dtacoiittm  irolaiitram^  <&dObcim  ad 

A  Xoi'J^^i)^  v^afeunutt  tniiiiMM&  iiiquifiitiii  »t  Van.  et  Po- 

St^  i^ii  psM;$mt  t^t  agaat  veod  cirea  Camsntes^  et  aastas 
l^^^l^^        :u4uaruiii»  et  cirok  deteiiiiiiiwts>  iinini.sHone»  et  imm.- 

3^     <^d  circa   P^ta^  et    Iinaecta^   uwibiieQiMio   locustas^ 

oO..  (^id  clnui  Purgacioa^iu  ec  Imecdoneni  a^nsK  et  circa 
Fesuleucia^  iuorbvi»>  eb  adec&u».uiuiBaiiiu&? 

3'1»  i^jfeud  circa  LhiiauoiMitt  Spidcieruui  (qiiaa-v«M3uit)  Spi- 
ritaliaiu»  ut  SoiUk^ruiii^  Badiojctuu^  ct  :futttthua? 

A  Porihs^*A.riB4;ss  veatoriuu  tnun^^M  imjuifiktio  ad  Progoo- 
<tica  vcucuriuii»  rwu  >oIajii  [Mro^r  Ufrum  T>rwiijctiottuinu  ^ed 
.(oia  luiiUiL  duA:\uit  u*i  cau^a^k^;  ^>rvguut>«ica  eniiu  aut  PraB|Kk-^ 
I'lkLLouv;^^  r^iuu  mouii(iau&  ^vutif^Uiuu  jJtiiiiucauiur  ud  uctuizu  aur 
luc-iiuiitioiUis  auuit^uauu  |>turdiiA;autui:  od  i^<Ul^um• 

:3:f.  ColligauLur^  cuui  ^iiligimiJA  Ix^iuk  Pr^uobtica  ven^ 
turiuu  oumigtiiia  \  prator  a^uuio^ica^ •le  <(uibutt  ^upe-^ 
riu^  dijLimui>  v^uawuus^  »iaL  ia^uin)uda;^  slve  fM^caotur 
ex  Heujorici^  :>ive  ex  .Uiui^  ^Ivc  ex  Ii^uxicni 
.\iuaialiiuii»  auc  ^uovis  alio  uiuuou 

PosxaK3iO  laquiiitiQiKtUtt  oUauiu^  iQ4UAri5udo  ie  Iiuta- 
MOii^Xi^  veaturuiu,  -five  ia  naiui:uiibus>  c^lvc  la  aruiiciaUbuij*. 

;33.  In^uiritu  »ie  Imitsua*inu«j  \cuuiruai  a  N'uiunialjini; 
'""^iZ^^  *»>*^^  ^^^  Flaunt  ia  Corpuribu«>  Anlm^i^m^  ^^^ 
iu  iiect;^uu:uii&  iuuaiu»  ^^ 
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Inquirito  de  aaris  factis  et  Yentls  Artificidibus^  ut 
foUibnS;  refrigeratoriis  in  coenaculis^  &c. 

Ardculi  tales  sint.  Neque  nobis  dubium  est,  quin  ad  non- 
inillos  homm  responderi  non  possit,  secundum  copiam  experien- 
ti»  quam  habemus.  Yerum  quemadmodum  in  causis  civilibus 
quid  causa  postulet  ut  interrogetur  noyerit  jurisconsultus 
bonus,  quid  testes  respondere  possint  non  norit;  idem  nobis 
eirca  Historiam  KatursB  accidit.     Fosteri  caetera  viderint. 


HISTORIA. 


Nomina  Ventorum. 

Ad  Art.  1.  Nomina  ventis,  potius  ex  online  et  gradibus  nume- 
rata,  quam  ex  antiquitate  propria,  imponimus ;  hoc  perspicui- 
tatis  et  memoriae  gratia.  Sed  vocabula  antiqua  adjicimus 
quoque,  propter  suffragia  authorum  vetenun,  ex  quibus  ciun 
taud  pauca  (licet  anxio  quodam  judicio)  exceperimus,  non 
agnoecentur  fere  ilia,  nisi  sub  nominibus  quibus  illi  usi  sunt, 
Partitio  autem  generalis  ea  esto  ;  ut  sint  venti  Cardinales,  qui 
spirant  a  cardinibus  mundi;  Semicardinalos,  qui  in  dimidiis: 
Mediani,  qui  in  intermediis.  Etiam  ex  intermediis  Mediani 
Majores  vocentur,  qui  in  quadris;  Minorca  reliqui.  Particu- 
laris  autem  divisio  ea  est  quaj  sequitur. 
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Boreas. 

Bor.  1.  ad  Eu- 
ruDi. 


Eurus,      sive    I  Auster,      sive 

Not  us. 
Auster    1.    ad 
Zephyrum. 


Subdolanus. 
Eurus     1.    ad 
Aubtrum. 


Zcphyrus,  sive 
Favonius. 

Zepbyrus  1.  ad 
Boream. 


Bor.  2.  ad  Eur. 

sive  Aquilo. 
Bor.  3.  ad  Eur. 

sive  Meses. 


Eur.2.ad  Austr. 
sive  Vulturous. 
Eurus    3.     ad 
Austrum. 


Aust.  2.  adZeph 

sive  Libonotus 

Auster    3.    ad 

Zephyrum. 


Zepb.2.adBor. 

sive  Corus. 
Zepbyrus  3.  ad 

Boream. 


Euro-Boreas. 
Eurus  1.  a  Bo- 
rea. 


Euro-Auster. 
Auster   1.  ab 
Euro. 


Zepbyro-Aust. 

sive  Lybs. 
Zepbyrus  1.  ab 

Austro. 


Zcpbyro  -  Bo- 
reas. 
Bor.  1.  a  Zepb. 

sive  Tbrascias. 


Eurus  2.  a  Bor. 

sive  Ca^ciaa. 
EuruB  3.  a  Bo- 


Au8t.2.abEuro, 
sive  Phoenicias. 
Auster   3.   ab 
Euro. 


Zepb.2.abAu8t. 

sive  Africus. 
Zepbyrus  3.  ab 

Austro. 


Bor.  2.  a  Zepb. 
sive  Circias. 

Boreas  3.  a 
Zepbyro. 
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conficit  majores ;  etiam  in  sublimit  propter  eandem  causam 
et  propter  cursum  liberum.  Quamobrem,  si  hie  extra  Tro- 
pioos  et  juxta  terrain  (ubi  mollis  admodum  et  segnis  est)  eum 
deprehendere  voles,  fiat  experimentum  in  aere  libero,  et  in 
sunima  tranquillitate,  et  in  locis  altis,  et  in  corpore  valde 
mobili,  et  tempore  pomeridiano,  quia  per  id  tempus  ventus 
orientalis  particularis  parcius  flat. 

jfoMtetem.  Fiat  diligens  observatio  circa  pinnacula,  et 
eJQsmodi  flabella,  in  fastigiis  turrimn  et  templorum,  annon  in 
nuiximis  tranquillitatibus  stent  perpetuo  versus  occidentem  ? 

4.  Constat  Eurum,  in  Europa  nostra,  esse  ventum  desic- 
M^"^    cantem  et  acrem,  Zephyrum   contra   humectantem 

et  almum.  Annon  Loc  fit,  quia  (posito  quod  aer 
moveat  ab  oriente  in  occidentem)  necesse  est  ut 
Eurus,  qui  moveat  in  eadem  consecutione,  aerem 
dissipet  et  attenuet ;  unde  fit  aer  mordax  et  siccus ; 
Zephyrus  autem,  qui  in  contraria,  aerem  in  se  vertat 
et  condenset ;  uinde  fit  obtusior,  et  demum  humidus. 

5.  Consulito  inquisitionem  de  motu  et  fluxu  aquarum, 
^^nT    utrum   illas    moveant    ab    oriente    ad   occidentem. 

Nam  si  extrema  hoc  motu  gaudeant,  coelum  et  aquas, 

parum  abest  quin  aer,  qui  intermedius  est,  ex  eodem 

participet. 

nonitum.      Phaenomena  duo,  proxime  posita,  obliqua  appel- 

laraus,  quia  rem  designatam  non  recta  monstrant,  sed  per 

consequens ;  id  quod  (cum  deest  copia  phjenomenorum  recto^ 

rum)  etiam  avide  rccipimus. 

Mandatum.  Quod  Briztt  ilia  inter  Tropicos  luculenter 
fpiret,  res  certa,  causa  ambigua.  Possit  ea  esse,  quia  aer, 
n»ore  coeli,  movetur ;  eed  extra  Tropicos,  quasi  imperccpti- 
biliter,  propter  circulos  minores;  intra,  manifesto,  propter 
circulos  majores  quos  conficit.  Possit  alia  esse,  quia  calor 
omnem  aerem  dilatat,  nee  se  priore  loco  contineri  patitur. 
Ex  (lilatatione  autem  aeris  necessario  fit  impulsio  aeris  con- 
tigui,  quae  brizam  istam  pariat  prout  progreditur  sol.  8ed 
ilia  intra  Tropicos,  ubi  sol  est  ardentior,  insignior  est ;  extra, 
fere  latet,  Videtur  esse  Instantia  Crucis,  ad  ambiguitatem 
i«tam  toUendam,  si  inquiratur,  utrum  briza  noctu  flet,  an 
oon?  Rotatio  enim  aeris  etiam  noctu  manet,  at  calor  solis 
Don  item. 
6*  At  certum  est  illam  noctu  non  flare,  sed  mane,  aut  etiam 
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aurora  adulta.  Nihilominus  non  dcterminat  ilia  Instantla  quas- 
stionem.  Nam  condensatio  aeris  noctuma,  prassertim  in  illis 
regionibus  ubi  nox  et  dies  non  magis  pares  sunt  spatiis  qoain 
differentes  calore  et  frigore,  possit  motum  ilium  naturalem  aeris 
(qui  lenis  est)  hebetare  et  confurdeie. 

7.  Si  aer  partlcipet  ex  motu  cocli,  sequitur  non  tautum  quod 
Eurus  cum  motu  aeris  concurrat,  Zephyrus  concertet ;  verum 
etiam  quod  Boreas  tanquam  ab  alto  spiret,  Auster  tanquam  ab 
imo,  in  hemisphserio  nostro^  ubi  Polus  Antarcticus  sub  terra  est, 
Areticus  elevatur ;  idque  etiam  ab  antiquis  notatum  est,  sed 
titubanter  et  obscure  * ;  optimc  autem  convenit  cum  experientia 
moderna,  quia  briza  (quss  possit  esse  motus  aeris)  non  est  Eurus 
integer,  sed  Euro-aquilo.^ 

Venti  Stati, 

Ad  Art. ».  Ut  in   inquisitione   de  ventis  Generalibus  Iio- 

Qmnexto.  mines  scototomiam  passi  sunt,  ita  in  ilia  de 
ventis  Statis  vertiyinem :  de  ilia  silent,  de  hac  sursuni  et 
deorsum  sermones  faciunt  iuconditos.  Ignoscendum  hoc 
magis,  quod  varia  res  est :  quia  Stati  Venti  cum  locis  per- 
mutantur,  ut  non  iidem  in  ^gypto,  Grsecia,  Italia  spirent. 

1.  Esse  alicubi  Statos  Ventos,  etiam  nomen  impositum  decla- 
rat ;  ut  et  nomen  alterum  Etesiarum,  quod  Anniversarios  sonat, 

2.  Apud  antiques  inter  causns  inundationis  Nili  ascripta  est, 
quod  eo  anni  tempore  Venti  Etesise  ( Aquilones  scilicet)  flarent, 
qui  cursum  fluvii  in  mare  inhibebant  et  rctrorsum  volvebant.* 

3.  Inveniuntur  in  mari  currentes,  qui  nee  naturali  motui 
occani,  nee  decursui  ex  locis  magis  elevatis,  nee  angustiis  ex 

'  Bacon  means  that  in  our  hemisphere  there  is  a  constant  cause  tending  to  make 
north  wind;<  more  common  than  south,  as  well  as  one  which  tends  to  make  east  winds 
more  common  than  west.  These  causes  comldned  make  the  trade  wind  blow 
from  the  north-cnst.  That  north  winds  predominate  over  south,  arises  in  his 
opinion  from  this:  that  the  north  wind  blows  straight  down  from  the  North  Pole; 
whereas  wind  from  the  South  Pole,  which  is  below  our  horizon,  can  only  reach  lis  by 
a  devious  course.  The  confusion  of  thought  in  this  passage  is  tbe  same  as  that  which 
has  given  rise  to  the  names  vent  d'amont  and  vent  d'aval,  for  the  north  and  south 
winds  respectively.  See  Ideler,  MeteoroL  Grac.  et  Lat,  p.  111.,  who  refers,  among 
other  passages,  to  Pliny,  ii.  4d.,  in  illustration  of  the  notion  of  the  north  wind's  coming 
from  above. 

■  Euro- Aquilo  is  the  reading  of  the  Vulgate,  where  the  received  Greek  text  of  the 
Acts  has  Euroclydon.  It  would  be  curious  to  know  whether  Bacon  took  it  from  the 
Vulgate  or  only  formed  it,  as  previously  he  had  formed  to  denote  the  same  wind  the 
worti  Euro^boreas.  There  can  be  little  doubt  that  the  readUig  proposed  by  Bentley, 
%ipaKv\m¥,  Is  correct.     Acts,  xxvii.  14. 

*  Uerod.  U.  20.  and  Plin.  v.  10. 
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litoribus  adversis  ant  promontoriis  excurrentibus  attribui  pos« 
ant ;  sed  plane  reguntur  a  Ventis  Statls. 

4.  Colombum  qui  nolunt  a  relatione  naucleri  Hispanic  et 
levius  putant  ab  obscuris  antiquitatis  vestigiis  et  auris,  tarn 
certsan  et  fixam  de  Indiis  Occidentalibus  opinionem  concepiMie, 
hue  se  convertunt,  quod  a  Statis  Ventis  ad  litora  TjuAUxnm 
oonjecerit  Continentem  esse  a  parte  occidentis ' :  res  dubia,  nee 
admodum  probabilis,  cum  ventonim  itinerarium  nd  tarn  longos 
tractus  viz  attingat.  Magnus  interim  honos  huic  inquisitiouiy 
si  uni  axiomati  aut  obaervationi,  ex  iis  quas  multas  complectitur, 
inventk)  Noiri  Orbis  debeatur. 

5.  Ubiconqne  siti  sunt  montes  alti  .et  nivales,  ab  ea  parte 
flant  Venti  Stati  ad  tempus  quo  nives  solvuntur. 

6.  Arbitror  et  a  paludibus  magnis  quas  aquis  cooperiuntur 
hieme,  spirare  Yentos  Statos,  sub  tempora  quibus  a  caiore  solis 
siocari  cceperint ;  sed  de  hoc  mihi  compertum  non  est 

7.  Ubicnnque  generationes  yaporum  fiunt  in  abundantia, 
idcjue  oerds  temporibus,  ibi  scias  V^entue  Status  iitidem  tempo- 
ribus<»ituro& 

8.  Si  Venti  Stati  flent  alicubi^  nee  causa  eorum  reperiatur  in 
propinquo ;  scias  Ventos  hujusmodi  Status  peregrinos  estse,  et  a 
loDge  Tenire. 

9.  Xotatnm  est,  Ventos  Statos  noctu  non  flare,  sed  tertia  ab 
orta  Bofis  bora  insurgere.  Sunt  certe  hujusmodi  venti  veluti 
ex  longo  itinere  defes^  ut  condensationem  aeris  noctumam  vix 
pexAsngsnt,  at  post  exortum  solis  excitati  paulisper  procedant. 


*  Baron  rcfir?  to  a  ftorr  firrt  told  by  Oviedo,  that  a  vessel  Ko'ing  from  Spain  to 
Fniriand  w»  driven  out  of  i»  ctmrNe  no  far  as  tt)  reach  the  West  lodiet: ;  that  on  their 
return  hatae  aU  the  crrw.  which  had  been  reduced  to  the  pilot  and  tbr«e  or  four 
aKnors,  mere  lick,  and  sburtly  afterwards  died  ;  tbMt  the  pilot  di«d  in  the  lx>iiie  of  Co- 
lnmboa,  and  that  fnnn  him  Columbus  oinained  exclusive  possession  of  the  discover}-, 
wlucta  bad  been  accidentalh  made.  (.>vied(*  say^  that  tliii»  stonk'  was  comiuoiily  told, 
tlMt  tie  would  not  vouch  for  ttj^  truth.  Uumboldt  refnarki>  that  thk  stof}  was  not 
liuiwaid  in  tlie  fiscal  prooeedinj^,  and  that  Oviedo  was  the  first  to  tell  it  (in 
1532).  Br  add«  that  it  was  not  till  itiOd  that  Garcllasw)  de  la  \egia  ventured  to 
fpwc  a  miw — Aioftto  Sanchez  de  Uecelva — to  the  pilot,  aud  a  date — 1464 — >to  the 
■tDTT.  The  authority  for  Bacon's  statement  is  Peter  Martyr  Anghiera,  who  says  tiiat 
Coluinbtfi>  bad  often  reroariied  from  the  shore  of  Portujsal,  in  certain  tiroes  of  tiie  year, 
ttigi»  bk-w  firmn  the  west  a  steady  wind  which  lasted  for  mauiy  days,  and  considered 
titai  it  could  only  oome  from  tiie  earth  which  generated  it  on  ti>e  otlier  side  of  the 
■ea.  It  if  rrmarkabie  that  neitiMrr  Ferdinand  Coiufnbus>  nor  Herrera,  who  lK»th  speak 
of  indications  derived  from  wood  »tiA  other  things  pi<^ed  up  of!  the  Asore?'.  meutioiii: 
lni^  mdicatiofi  derived  from  tiie  wind  ;  nor  doe>  Humboldt,  in  bis  Lxtuuoi  Crititfu^  dt 
r  Htstairt  dt  Gtapraphit.  It  is  manifestly  derived  from  the  Aristotelian  doctrine  of 
toe  origiTi  of  winds,  and  not,  a.^  Bacon  sui/posed,  from  the  greater  steadil*es^  of  laud 
winck  comiHfvd  with  those  which  blow  from  the  sea.  See  fiamusio's  Colkttion  wf 
Vujrtmx,  |«jf».  voL  liL  p.  1.  a.  and  p.  64.  c. ;  and  Humboldt,  1.  c.  vol.  U.  p.  \bb. 


HU  IIIhTOUIA   VKNTOEUBl 

lO.  OiMiitiei  HtHil  Vc«iitt  (proitorqunin  ex  locis  propinqnis) 
iiuluir.illi  diiiit,  ti(  viMitU  »ul)itiii  ho  mihinittunt. 

U-  Huut  luimiilurm  Vniti  Stati,  quos  nos  non  percipimus 
HUl^  uUur>AmuB,  |ii*t»|ilor  iiiflrmitiUom  iiv^orum,  undo  a  ventis 
htutvin  iilauuiilui*  Itlc^o  vU  notantur  hiomc,  cum  venti  liberi 
S^^HUMU*  um^iiii  «o«l  iHiiiun  vovHUii  uv^tutom,  cum  venti  illi  erra- 

til).  \\\  \^xu\\\\u  \l\\t\\\Mi^  ex  Vonti:ii  Stati9  hi  potisaimi  sunt 
Av^^^U^w^dl^  4^  *^4jiiiik^5  3iuuU)Uo  <*\ortu#  cuiiculae  turn  prodromi 
SWM^  ^s\^\^MW^\  Cs'\^x\s  ^^  w\|iuu^viio  autumnali;  Euri  a 
>\WMvN.^      N^vu  \W  ts^'uuu)'^   ^v:»iik^  minus  cunuidum  propter 

k^x.    VvM^U  vViM'^b^  «i:\5^  A>'^*?tik  v(Tit  9ioQ&«  cnx«roiit  quod 

Vkau^^H^  w.^jJL  yv^ii^iiv^A  ^  Wm»:xm  Sca^ij^:  '^^ini  ^  Ctsmpore 

uu.Iuli«.u  ':;vviA;u:t^  v^i.  >i;  >u.>iii\ii;  vt,-v«ijr*itr.    itrscnnrrfntr  ares 

.cc^uct    4;%u«N    VU    uvv^ttui.      L\»i^»i«biif    tiuuMifyui}   jmaiurv^ 

V* 

•■-.■■•••  _^ 

!/\>'V<r)K    \t      s»'lk«,s»    u;jw.«jgkUk      Ci       ll.:s.     «UmM.tti4if      iHiOf^SK'    *|Sr*l!*9v 

A.k.      ^  .«  '  .  .  >^..:j    '*.-..  •«    i.      'ttf       ...I     *....''       >. .   .1*  ..««.-l%cv.     ••nut     'i*JLm^ 
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3.  Omnes  vcnti  liberi  potius  asseclsB  sunt  reglonum  extra 
tropicos,  atque  etiam  circulos  polares,  quam  intra ;  in  regioni- 
1mi8  enim  torridis  et  conglaciatis  plerunque  parcius  spirant,  in 
mediis  frequentius. 

4.  Etiam  onmes  venti  liberi,  prsesertim  fortiores  ex  ipsis, 
flant  ssepius  et  intensius  mane  et  vespei  i,  quam  meridie  et 
noctiL 

5.  Yenti  liberi  in  regionibus  fistulosis  et  cavemosis  frequcn* 
this  epirant,  quam  in  firmis  et  solidis. 

Mmuiatmm.  Cessavit  fere  humana  diligentia  in  observa- 
tione  Ventorum  Asseclarum  in  regionibus  particularibus, 
quod  tamen  fieri  debuit,  et  ad  multa  utilis  foret.  Memini 
me  a  mercatore  quodam,  prudenti  viro,  qui  ad  Terram  Pisca- 
tionis'  coloniam  duxerat  ibique  hiemarat,  causam  qusesivisse 
cor  regio  ilia  tam  impense  frigida  haberetur,  cum  clima  satis 
benignum  esset.  Bespondit,  rem  esse  fama  aliquanto  mino- 
rem,  causam  autem  duplicem.  Unam,  quod  moles  glaciates 
tcurrenti  maris  Scythici  juxta  ea  litora  deveherentur.  Al- 
teram (quam  longe  potiorem  duxit),  quod  longe  pluribus 
tnm  partibus  spiraret  apud  eos  Zcphyrus,  quam  Eurus ;  quod 
etiam  facit  apud  nos  (inquit) ;  sed  apud  illos  a  continenti  ct 
gelidus,  apud  nos  a  raari  et  tepidus.  Quod  si  (addidit)  tam 
frequenter  et  diu  spiraret  in  Anglia  Eurus,  quam  apud  eos 
Zephyrus,  longe  forent  intensiora  frigora  apud  nos,  et  paria 
illis  quae  ibi  fiunt. 

6.  Zephyri  sunt  asseclaB  horarum  pomeridianarum.  Decli- 
nante  enim  sole  frequentius  spirant  venti  ab  occidente,  ab 
oriente  rarius. 

7.  Auster  noctis  assecla  est ;  nam  noctu  et  sajpius  oritur  et 
fc^  vehemcntlus.     Boreas  autem  interdiu. 

8.  Asseclarum  vero  maris  et  continentis,  multa;  et  magna; 
sunt  differentiae.  Ea  praicipue,  quse  Columbo  ansam  praebuit 
inveniendi  Novi  Orbis :  quod  venti  marini  Stati  non  sunt,  ter- 
restres  autem  maxime.*  Cum  enim  abundet  vaporibus  mare, 
qui  ubique  fere  indlfferenter  adsunt,  ubique  etiam  generantur 
venti,  et  magna  inconstantia  hue  illuc  feruntur,  cum  certas 
origines  et  fontes  ncn  habeant.  At  terra  ad  materiam  vento- 
nmi  valde  inaequaliter  se  habet;  cum  alia  loca  ad  ventos 
pariendos  et  augendos  magis  efficacia  sint ;  alia  magis  destituta. 

'  The  terra  pitcatiooif  to  Newfoundland.  >  See  the  note  at  p.  29» 
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Itaque  Sunt  fere  a,  jmrte  fomitum  suorum,  ct  inde  directionero 
eortiaotur. 

9.  Non  satis  constat  sibi  Acosta.  Ait  ad  Peruviam  ct  ma- 
ritime Maris  Australia  fere  per  totum  anDum  spirare  Au^tros. 
Idem  alibi  ait  ad  eaa  oras  spirare  potis^unum  ventos  marinoB. 
At  Auster  illis  terrestris  est.  ut  et  Boreas  et  Eurus,  taatumque 
Zepliyrus  eat  illia  marinus.'  Sumendura  quod  ccrtius  ponit, 
hoc  cat,  Austrum  esse  ventum  asaeclam  et  t'amiliarem  earuro 
r.'gionum;  nisi  forte  ex  nomine  Maris  Australia  vel  phanta- 
siam  vel  niodum  loquendi  corrupit,  iatelligens  Zephyrum  per 
Austrum,  quod  a  Mari  Australi  spiret.  At  mare,  quod  vocant, 
Aiiatrale,  proprie  Australe  non  est,  sed  tanquam  ocean  us 
Becundus  occidenlalis ;  quando  siinili  cum  Atlautico  situ  expor- 
rigatur. 

10.  Marini  venti  sunt  proculdubio  terrestribua  humidiorea. 
Bed  tamen  puriores,  quique  facilius  et  aiqualius  cum  acre  puro 
incorporentur.  Terreatres  enim  male  coagmentati  et  fumei. 
Neque  opponat  quiapiam,  eos  debere  ease,  propter  salsuginem 
maris,  crassiorcs.  Katura  eiiim  terrestris  sails  non  surgit  in 
vaporibus. 

11.  Tepidi  vel  gelidi  sunt  venti  marini,  pro  ratione  qualita- 
tum  duarum  praidictarum,  bumlditatis  ct  purilatis.  Humidi- 
tntc  cnim  fi'igora  mitigant  (siccitaa  piquidem  ufrumque,  et 
calorem  et  frigus,  intendit);  at  puritate  refrigerant.  Itaque 
extra  troplcos,  tepidi ;  intra,  gelidi. 

12.  Arbitror  ubique  ventos  marinos  asseclas  esse  regionum 
(praeaeitim  maritimarum)  singularum;  frcquentiua  scilicet  spi- 
rare \entoa  a  parte  ubi  coUocatur  mure,  propter  copiam  longe 
uberiorem  materiiB  ad  ventoe  in  mari,  quam  in  terra ;  nisi  forte 
sit  aliqiiis  ventus  Status,  spirnns  a  terra,  ex  causa  peculiari, 
Nerao  autum  confundat  ventoa  Statoe  cum  ventis  Aaaeclis,  cum 
atiaecla^  semper  freiiuentiores  aint,  stati  sicpiua  rariorea.  Id 
t.imcn  utrisque  commune  est,  quod  venti  spirent  a  parte  fomi- 
tum sunrum. 

13.  Vehementiores  plerunque  sunt  venti  marini,  quam  tep- 
restres  !  ita  tamen,  ut,  cum  ceaaent,  major  sit  malacia  in  medio 
mari,  quam  ad  litora;  adeo  ut  nautse  quandoque  ament  potina 
litorum  obliquitates  premere,  quoni  urgere  ahum ;  ad  evitandaa 
inalaciae. 
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14.  Spirant  a  man  ad  litora  venti  Tropasi  sive  versarii^  qui 
icilicet  poetquam  paulisper  progressi  sunt,  subito  vertuntur. 
(kmino  est  qusedam  refractio  inter  auras  maris  et  auras  terras, 
et  insBqaalitas.  Omnis  autem  inscqualitas  aeris  est  inchoatio 
qoadam  ventL  Maxime  autem  fiunt  Tropsei  et  Euripi  vento- 
lam  ubi  mare  sinuat. 

15.  Spirant  qusedam  aune  plerunque  circa  omnes  aquas 
majores;  potissimum  autem  sentiuntur  mane;  at  magis  circa 
flaTios  quam  in  mari,  propter  difTerentiam  aune  temc  et  aurao 
aqus. 

16.  In  locis  proximis  juxta  mare,  flcctunt  fere  se  arbores  et 
inconrant,  quasi  aversantes  auras  maris.  Neque  tamen  malicia 
est;  sed  venti  maritimi,  ob  humiditatem  et  densitatem,  sunt 
tanquam  ponderosiorcs. 

Qualitates  et  Potestates  Ventorum, 
■!»'»!*?/        Circa  Qualitates  et  Potestates  Ventorum  obser- 


XM. 


vatum  est  ab  hominibus  non  diligenter  et  varie. 
Nos  certiora  excerpimus  ;  reliqua,  ut  levia,  ipsis  ventis  per- 
mittemus. 

1.  Auster  pluviosus,  Boreas  screnus  apud  nos  sunt.  Alter 
nubes  congregat  et  fovet,  alter  dissipat  et  discutit.  Itaque 
poeta,  cum  narrant  de  Diluvio,  fingunt  eo  tempore  Boream 
in  carcere  conclusum ;  Austrum  cum  amplissimis  mandatis 
emissum. 

2.  Zephyrus  apud  nos  pro  A  ureas  JEtatis  vento  habitus  est, 
<iui  comes  esset  perpetui  veris,  et  mulceret  flores. 

3.  Paracelsi  schola,  cum  tribus  suis  principiis  etiam  in  Tem- 
plo  Junonis  (acre  scilicet)  locum  quaererent,  tres  collocarunt ; 
Euro  locum  non  repererunt. 

■    "  Tincturis  liquidum  qui  mercurinlibus  Austrum, 
DIvitis  et  Zepbyri  rorantes  mlphure  venas, 
Et  Boream  trisli  rigidum  «a/e."  ^ 

4.  At  nobis  in  Britannia  Eurus  pro  malefico  habetur,  ut  in 
proverbio  sit,  Eurum  neque  homini  ncque  bestisB  propitium 
esse. 

5.  Auster  a  praesentia  solis,  Boreas  ab  absentia  spirat,  in 
bemigphacrio  nostro.     Eurus  in  consecutione  motus  aeris,  Ze- 

'  Johannes  Pratensis.     These  lines  occur  in  a  complimentary  address  to  Se^erinus, 
Impended  to  hb  Itiea  Medieintt  PhUotophie^e. 

VOL.  II.  D 
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|)hyrui  in  oontrariunii  iibique,  Zephjrus  a  mari^  Euros  a  con« 
tinente ;  plenmqiie  in  Eiiropi  et  A^ia  occidcntalL  Hse  sunt 
diflferentUB  ventonim  maxime  radicales,  unde  plurimse  ex  quali- 
tatibua  et  poteatatibua  vontorum  revera  pendent. 

&  Andter  minua  annivei)$ariu«  est  ct  status  quam  Boreas,  sed 
umgU  vagus  et  liber  * ;  et  qu^mdo  est  status,  tarn  lenis  est  ut 
yix  percdpiatur. 

7.  Audter  magia  humilU  Ci^t  et  lateralis  Boreas  celsior  et 
spiranai  ex  alto ;  neque  hoe  de  olevatione  et  depresdone  polari 
diciiuus,  de  qua  supra.  se<l  quvxl  origiue^  suas  habeat  pleninque 
spMigU  in  Yiciuo  Auster«  uu^U  in  sublurd  Borv;a& 

&  Auiiter  uobsis  pIu\k>6U;»  ^ut  j^uu  dicraai  est)  A£ncat  vero 
!»ereau^  sed  ms^oois  iiuttutteu^  tervgre^  Ofoa  Jfrigklus  (ot  alii 
dl:\erunt\^  £st  taoiea  Africa  sacLs  ;§aIukn:^:  at  nolu^,  si 
tiaverit  {^ti^ulo  diutiuLS  lu  :^uJ0  absque  pluvia  Auscer«  Td[de  pes- 
tilieua  e6(. 

9l  Aoster  et  Zephyrus  uou  i;;euer:ixic  vupores.  seil  :^pi^:ult  a 
p^uCibus  ubi  inaxinta  est  0\.>pia  ips^^rum^  prjpter  auctam  etklorem 
soils,  qui  vapores  elicit,  idi.\A^ue  sunt  pIuviutsL  Quud  si  spira- 
veriut  a  lucis  ^icvioiibus  ct  jejuiiis  .i  >;ijjori!.^u>,  sunt  cjereni:  sed 
Uuiieu  uJiquaiido  puri,  aliquauJo  Lesiuusi. 

li>.  Videutur  hie  ajjud  !io>  Auster  or  Zephy^U2^  tlederad, 
suucque  cepidi  cc  hmiiiili :  vie  .\  iiltcra  yarte  lUHue:^  sunt  Boreas 
cc  l^urus,  suntquc  trigidi  oc  >iv.vi. 

1 1.  Auster  et  Boreas  («^Lu»d  et  -.uuea  cuci^lmus)  r'requentios 
spiraat  quaui  Kurus  et  Zcj^.iwus:  .iuia  uui^na  oj^c  ina<[ualicai? 
NajKHuui  ex  iilis  [MU-cibus^  ;»i'  ptvr  :4b<<jiitidai  et  pncseanani 
s^lis:   Lit  oricuti  et  oceideuii  ^oi  raiisuaiu  :idiaphorus  ostJ 

12.  Auster  :>aluberrimus  uiaiiaus,  a  coutiutute  uiai^ts  mor- 
bidus :  contra  Bc>reas  :i  uuu'l  su:>pcctus>  a  term  sanus :  etiam 
rru^ibus  ct  stir^ibus  Aii^ur  TUarluu*  vaide  b«^iu:;:ttu>,  luir^ins 
L'ubl^incs  ct  alias  pcrnicics,' 

13*  Auster  leuior  uyu  :ivlmv>.!uiu  «.'ogit  nubes.  <v.d  -a^pe  More- 
nos CsU  praiseiuui  >i  -it  b:c\i..i-;  m^J  rhujis  •uiuiuutiu*  aur 
•iiutius,  rkcLt  -oiliuu  iiuUiutu  c  liducit  :>a\.iiuj:  Wi  rujiiiu- 
cum  desinat  aut  nacccak-'cte  :uv;.|.ijai^  .^duiiii  i  ['riai.ij.no  aut  in 
ipso  vi?^ore.* 

>a.i....:       .-.-.Li.-.    i;i;-v'-    '•        ••*•'  -^     ■:'-     -v.'      .    .  .o..       t-   ■■„-. :,,*;,, -n.,  •  o.,^ 
■   •  I.    ■I  1 '  "ti   -  1  juj*.  3 

'     ■^-       ^'    '^  '■'         •■        *.     -'.i.     ;:.U    4U. 
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14.  Cum  Auster  aut  oritur  aut  desistit,  fiunt  fere  mutationes 
tempedtatum  a  sereno  ad  nubilum,  aut  a  calido  ad  frigidiun,  et 
e  contra;  Boreas  esepe  et  oritur  et  desinit^  priore  tempestate 
manente  et  continuata. 

15.  Post  pruinaS)  atque  etiam  nives  paulo  diuturniores,  non 
alios  fere  ventus  quam  Auster  spirat  ^  tanquam  facta  conco- 
cdone  frigorum,  quae  turn  demum  solvuntur,  neque  propterea 
semper  sequitur  pluvia,  sed  fit  hoc  etIam  in  regelationibus 
Berenis. 

16.  Auster  et  frequentius  oritur  et  fortius  spirat  noctu 
quam  interdiu,  praesertim  noctibus  hibernis.  At  Boreas,  si 
noctu  oriatur  (quod  contra  suam  consuetudinem  est),  non  ultra 
triduum  fere  durat.* 

17.  Austro  flante  majores  volvuntur  fiuctus  quam  Borea, 
etiam  quando  pari  aut  minore  impetu  spirat. 

18.  Spirante  Austro  fit  mare  cceruleum  et  magis  lucidum ; 
Boren  contra  atrius  et  obscurius.^ 

19.  Cum  aer  subito  fit  tepidior,  denotat  interdum  pluviam ; 
nirsos  alias,  cum  aura  subito  fit  gelidior,  pluviam  prasmonstrat. 
Sequitur  vero  hoc  naturam  ventorum ;  nam  si  fiante  Austro 
aut  Euro  intepescit  aer,  pluvia  in  propinquo  est;  itidemque 
cum  flante  septentrione  aut  Zephyro  refrigescit. 

20.  Auster  flat  plerunque  integer  et  solitarius.  At  Borca, 
et  prjecipue  Cajcia  et  Coro  flantibus,  saepe  contrarii  et  alii 
diversi  venti  simul  spirant;  unde  refringuntur  et  turbantur. 

21.  Boreas  sementi  faciendae,  Auster  insitionibus  et  inocula- 
tionibus,  cavendu?*.* 

22.  A  parte  Austri  folia  ex  arboribus  citius  decidunt  ;  at 
palmites  vitium  ab  ca  parte  eruinpunt,  et  eo  fere  spectant.* 

23.  In  latis  pascuis,  videndum  est  pastoribus  (ut  ait  Plinius) 
ut  greges  ovium  ad  septentrionale  latus  adducant,  ut  contra 
Austrum  pascant.  Nam  si  contra  Borcam,  claudicant  et  lip- 
piunt  et  alvo  moventur® :  quinetiam  Boreas  coitum  illis  debili- 
tat,  adeo  ut  si  in  hunc  ventum  spectantes  coeant  oves,  foeraellaB 
ut  plurimum  gignantur.  Sed  in  hoc  Plinius  (utpote  transcri- 
ptor)  sibi  non  constat.^ 

'  Arist  ubi  sup.  3.  =  Id.  ib.  9.  and  15.  '  Id.  ib.  39. 

*  Pliny,  xviii.  c.  33.  and  34.  *  Pliny,  xviii.  33. 

*  ••Clodunt  Ita  lippiuntve  ab  afflatu  et  alvo  clta  pereunt." — Pliny,  ubi  supri. .  But 
Hacon  either  mbtook  clodunt  for  claudicant,  or  was  ignorant  of  the  meaning  of  the 
former  word.     [*•  Clodunt  Ita  (oculos)  lippiuntque  ab  afflatu."    Facciol.  In  voc. — J.S."] 

'  Compare  Pliny,  viil  72.,  with  the  passage  just  referred  to.  It  may  however  be 
»^  that  there  is  no  absolute  contnuliction  between  the  two  passages. 
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24.  Venti  tribus  temporibus  frumento  et  segetibas  nocdit; 
in  fiore  aperlente^  et  deflorescente^  et  sub  maturitatem :  turn 
enim  exinaniunt  arlstas  dejectis  granis,  at  prioribus  duobos 
temporibus  florem  aut  in  calamo  constringunt  aut  decutiunt* 

25.  Flante  Austro  anhelitus  hominum  magis  foetet^  appetitns 
animalium  dejicitur  magis,  morbi  pestilentes  grassantur,  grave- 
dines  incumbunty  homines  magis  pigri  sunt  et  hebetes:  at  flante 
Borea^  magis  alacres,  sani^  avidiorcs  cibi.'  Phtlusicis  tamen 
nocet  Boreas^  et  tussiculosis,  et  podagricis^  et  omni  fluxm 
acuto. 

26.  Eurus  siccus,  mordax,  mortificans ;  Zephyrua  humidus, 
clemens,  almus. 

27.  Eurus,  spirans  vere  adulto,  calamitas  fructuum,  indu- 
cendo  erucas  et  vermes,  ut  vix  foliis  parcatur ;  nee  ©quus 
admodum  segetibus.  Zephyrus  contra,  herbis,  fioribus,  et  omni 
vegetabili,  maxlme  propitius  et  amicus.  At  Eurus  quoque, 
circa  sequinoctium  autumnale,  satis  gratiosus. 

28.  Venti  ab  occidente  spirantes,  sunt  vehementiores  quam 
illi  ab  oriente,  et  magis  curvant  et  contorquent  arbores. 

29.  Tempestas  pluviosa  quae  incipit  spirante  Euro  longius 
durat  quam  quaB  spirante  Zephyro,  ct  fere  ad  diem  integrum 
extenditur. 

30.  Eurus  ipse,  et  Boreas,  postquam  inceperint  flare,  con- 
stantius  flant :  Auster  et  Zephyrus  magis  mutabiles. 

31.  Flante  Euro  visibilia  omnia  majora  apparent  ^  ;  at  flante 
Zephyro  audibilia ;  etiam  longius  deferuntur  soni. 

32.  Cmdam  nuhes  ad  se  trahere*,  apud  Graecos  in  proverbium 
transiit,  comparando  ei  foeneratores,  qui  pecunias  erogando  sor- 
bent.  Vehemens  est  ventus  et  latus,  ut  non  possit  summovere 
nubes  tam  cito,  quam  illse  rcnitantur  et  se  vertant ;  quod  fit 
etiam  in  majoribus  incendiis,  quae  contra  ventum  invale- 
scunt. 

33.  Venti  Cardinales,  aut  etiam  Semicardinales,  non  sunt 
tam  procellosi  quam  Mediani. 

34.  Mediani  a  Borea  ad  Euro-Boream  magis  sereni,  ab 
Euro-Borea  ad  Eurum  magis  procellosi.  Similiter  ab  Euro  ad 
Euro-Austrum  magis  sereni,  ab  Euro- Austro  ad  Austrum 
magis  procellosi.     Similiter  ab   Austro  ad  Zephyro- Austrum 

>  Pliny,  xviii.  17.  ^  Arist.  Pmhl.  §  De  Vintis,  If.  44.  ami  45. 

'  Arist  ubi  supra,  55. 

*  Id.  ib.  1.  and  32.     And  compare  Erasmus,  Aiiag,  i.  5.  02. 
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ou^  sereni,  a  Zephyro- Austro  ad  Zephyrum  magis  procellosi. 
Similiter  a  Zephyro  ad  Zephyro-Boream  magis  sereni^  a  Ze- 
phjro-Borea  ad  Boream  magis  procellosi.  Ita  ut  progrediendo 
secimdam  ordinem  coeli^  semper  Median!  prioris  Semicardinis 
digponantur  ad  serenitatem ;  posterioris^  ad  tempestates. 

35.  Tonitrua,  et  fiilgura,  et  Ecnephise  fiunt  spirantibus 
vends  firigidis,  quique  participant  ex  Borea,  quales  sunt  Corns, 
Thnt^cias,  Circias^  Meses^  Cascias;  ideoque  fulgura  ssepius 
comitatnr  grando. 

36.  Etiam  nivales  venti  a  septentrione  veniunt,  sed  ab  iis 
Medianis  qui  non  sunt  procellosi,  veluti  Corns  et  Meses. 

37.  Omnino  venti  quinque  modis  naturas  suas  et  proprietates 
DaQciscQDtur.  Yel  ab  absentia  aut  prsesentia  solis ;  vel  a  con- 
sensu et  dissensu  cum  naturali  motu  aeris;  vel  a  diversitate 
materia^  fomitum  suorum  a  quibus  generantur,  maris,  nivis, 
paludum,  &c. ;  vel  a  tinctura  regionum  per  quas  pertranseunt ; 
vel  ab  originibus  localibus  suis,  in  alto,  sub  terra,  in  medio ; 
quae  omnia  sequentes  articuli  melius  explanabunt. 

38.  Venti  omnes  habent  potestatem  desiccandi,  etiam  magis 
quam  ipse  sol ;  quia  sol  vapores  elicit,  sed,  nisi  admodum 
fenrena  fuerit,  non  dissipat;  at  ventus  eos  et  elicit  et  abducit' ; 
attamen  Auster  minime  omnium  hoc  facit;  quinetiam  saxa 
et  trabes  sudant  magis  flante  nonnihil  Austro,  quam  in  tran- 
quillo. 

39.  Martii  magis  longe  desiccant,  quam  8Bstivi ;  adeo  ut  arti- 
fices instrumentorum  musicorum  ventos  Martios  expectent  ad 
noateriam  instrumentorum  suorum  desiccandam,  eamque  redden- 
^  porosam  et  sonoram.* 

40.  Venti  omnis  generis  purgant  aerem,  eumque  a  putredine 
vindicant,  ut  anni  in  quibus  venti  frequentius  spirent  sint 
maxime  salubres. 

41.  Sol  principum  fortunam  subit;  quibuscum  ita  saepe 
agitur,  ut  prsesides  in  provinciis  remotis  magis  obnoxios  habeant 
subditos,  et  quibus  obsequia  praestentur  magis  quam  principi 
ipsi.  Certe  venti,  qui  potestatem  et  originem  habent  a  sole, 
«que  aut  plus  gubernant  temperaturas  regionum  et  affectus 

'  Arist.  Probl.  §  De  Vcntis,  31. 

*  "Ineunte  vere  ....  venti  longe  plus  corpora  exsiccant  celerius que  quam  media 
estate,  quare  artifices  nostri  musici  et  matcriales  ventos  expetunt,  ad  materiam  et 
opMda  varia  confirraanda.** —  Gilbert,  Physiol,  iv.  3.  Materlales  is  clearly  a  wrong 
nadinf  tat  maitiales,  tbe  tt  being  afterwards  introduced  to  improve  the  sense :  e«* 
fitni  ought  to  he  txpedanL 
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aeris  quam  ipse  sol,  in  tantnm  ut  Peruvia  (quas  propter  propin- 
quitatem  oceani,  vastitatem  amnium,  et  altissimoe  et  maximos 
montes  nivales,  maximam  habet  copiam  ventorum  et  aaramm 
spirantium)  cum  Europa  de  temperamento  et  dementia  aeris 
certet* 

42.  Nil  mlrum  si  ventorum  tantus  sit  impetus  quantos  inve- 
nitur,  quandoquidem  venti  vehementcs  sint  tanquam  inanda- 
tiones  atque  torrcntes  et  fluctus  ma^i  aeris.  Neque  tamen, 
si  attentius  ad  vert  as,  magnum  quiddam  est  eorum  potentia. 
Possunt  dejicere  arbores,  quse  cacuminum  onere,  tanquam 
veils  expansis,  iisdem  conunoditatem  pnebent,  et  se  ipse 
onerant ;  possunt  etiam  sedificia  infirmiora ;  sed  structuras  soli- 
diores,  nisi  fiant  cum  terras  motibus,  non  subvertunt.  Nives 
quandoque  tanquam  integras  dejiciunt  ex  montibus^  ut  plani- 
tiem  subjacentcm  fere  scpeliant^  quod  accidit  Solymanno  in 
campis  Sultaniie ;  etiam  magnas  quandoque  inmiittunt  inunda- 
tiones  aquarum.' 

43.  Amnes  quandoque  tanquam  in  sicco  ponunt  venti^  et 
fundos  ipsorum  discooporiunt.  Si  enim,  post  magnam  sicci- 
tatoni,  ventus  robustus  in  consecutionc  fili  aqus  pluribus  diebus 
spirarit ,  ita  ut  aquas  amnis.  tanquam  everrcndo,  devexerit  in 
luaro,  aquas  marinas  prohibuerit ;  fit  siccatio  amnis  in  multis 
K>cis  insolitis. 

Momtium.  \'orte  Polos,  ct  vcrtc  simul  observationes,  qua^ 
tonus  ad  Austrum  et  Boream.  Cum  enim  absentia  et  prs- 
dontia  soils  in  causa  sit,  variat  pro  ratione  polorum.  At 
illud  constans  res  esse  possit,  quod  plus  sit  maris  versus 
Austrum,  plus  sit  teme  versus  Boream^  quod  etiam  ad 
vontiKH  non  |mrum  facit. 

M,mttmm.  MiHc  modis  fiunt  venti^  ut  ex  inquisitione  se- 
quent i  imtebit ;  itaquc  in  re  tam  varia  figcre  observationes 
luuul  fnoile  est.  Attamen  quae  a  nobis  posita  sunt^  pro 
corto  plorunquc  obtinent. 

Origines  Locales  Ventorunu 

Ail  Artie. «.  Ventorum  Origines  Locales  nosse  arduse  est 

mquisitionis,  cum  illuu  wide  et  quo  ventorum 

litres abdita  etiam  in  Scripturis  notata  sit.      Neque  loquimur 

■  Acotta,  Hilt,  det  Xndet,  U.  9.  '  Knollei,  Hitt.  of  Uie  Turks  (1603),  p.  650 
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jam  de  foDtifaus  ventorum  particularium  (de  quibus  postea)^ 
sed  de  matricibus  ventorum  in  genere.  Alii  ex  alto  eas 
petimt,  alii  in  profundo  rimantur ;  in  medio  autem,  ubi  ut 
plurimum  generantur,  vix  eas  quseruut ;  ut  est  mos  hominuni 
qiue  ante  pedes  posita  sunt  prseterire,  et  obscuriora  malle. 
Ilbd  liquet,  ventos  aut  indigenas  aut  advenas  esse ;  sunt 
enim  venti  tanquam  mercatores  vaporuniy  cosque  in  nubes 
collcctos  et  important  in  regiones  et  exportant,  unde  iterum 
venti,  tanquam  per  permutationem.  Sed  inquiramus  jam 
de  nativis.  Qui  enim  aliunde  advense,  alibi  nativi.  Ties 
igitnr  Origines  Locales  ;  aut  expirant  et  scaturiunt  e  terra  ; 
aut  dejiciuntur  ex  sublimi ;  aut  conflantur  hie  in  corpore 
aetis.  Qui  autem  dejiciuntur  ex  alto,  duplicis  generationis ; 
aut  enim  dejiciuntur  antequam  formentur  in  nubes,  aut  postea 
ex  Qubibus  rarefactis  et  dissipatis.  Videamus  quse  sit  harum 
reram  historia. 

1.  Finxerunt  poctae,  regnum  ^oli  in  antris  et  cavemis  sub 
terrain  fuisse  collocatum,  ubi  Career  esset  ventorum,  qui  sub- 
indeemittebantur.' 

2.  Etiam  Theologos  quosdam,  eosdemque  Philosophos,  mo- 
vent Scriptura3  verba:  Qui  producit  ventos  de  thesauris  suis^i 
tanquam  venti  prodircnt  ex  locis  thesaurariis,  subterraneis 
scilicet,  ubi  sunt  mincraj;  sed  hoc  nihil  est.  Nam  loquitur 
etiam  Scriptura  de  thesauris  nivis  et  grandinis,  quas  in  sublimi 
penerari  nemo  dubitat. 

3.  In  subterraneis  proculdubio  magna  existit  aeris  copia, 
eamque  et  expirare  sensim  verisimile,  et  emitti  confertim 
aliquando,  urgentibus  causis,  necesse  est, 

'ifwtiMiCTi  In  mamiis  siccitatibus  et  media  aestate,  cum  magis 
rimosa  sit  terra,  solet  erumpere  in  locis  aridis  et 
arenosis  magna  vis  aquarum.  Quod  si  faciant  aquse 
(corpus  crassum)  raro ;  aerem  (corpus  tenue  et  sub- 
tile) hoc  frequenter  facere  probabile  est. 

4.  Si  expirat  aer  e  terra  sensim  et  sparsim,  parum  pcrcipitur 
primo;  sed  postquam  aeris  illius  emanationes  multse  minutsc 

'  Sji.  I  50.  sqq.—J.  S, 

^  fiacoQ  refen  to  Acosta,  ubi  supra  [iii.  2.],  who  however  does  not  say  that  theM 
t'QKire-hoiiies  are  subterraneous.  [I  do  not  know  why  we  should  supiiose  the  allusion 
to  be  fc  Acotta,  who,  though  he  quotes  the  passage,  quotes  it  in  another  sense.  —  J.  S.'\ 
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amSaxennU  ton  fit  Tcattis ;  nt  ex  9cstnri^nibus  aqoanun 
riviu.  Hoc  vero  ita  fieri  Tidetnr;  qaoniain  notatuin  est  ab 
nntirjnis,  ventos  complDres  in  orta  eao  et  In  locis  a  quibua 
oriunlur  primo  i^pinire  exiguoe,  delude  in  progressu  invaleacere 
proreus,  more  flavionmt.' 

A,  Inveniuntur  qu»duD  loca  m  man,  oc  etiam  litcus,  qui, 
niilll*  ftatitiljiis  ventis,  mnjorem  in  modam  tamracust;  at  hoc  a 
KiiKiL'rraiieo  flatu  fieri  appareat 

fi.  Magna  vis  rcquiritur  epiritm  eubterranei,  at  terra  oon- 
cutiatar  aut  Bdodator;  Icvior,  ut  aqua  BubleTetur.  Itaque 
tromores  terno  ran ;  tumorea  et  eablevatiunes  aquamm  fre- 
qiicntiore'. 

7.  Etinoi  ubiquc  notatum  cat,  Donnihil  attolli  et  tmnescere 
uqiine  ante  tempottates. 

8.  SpiritUB  subtenrancus  exilis  qui  sparsim  efilatur,  non  per- 
r'ipitur  super  ten^m  donee  coierit  in  ventum,  ob  porositatem 
temc*!  Bed  csiens  subter  »quaf,  ob  coutinuitittem  aiiuEe  statim 
pt>rdpilur  ex  (umore  nonnutlo. 

0.  Asneclas  esse  ventos  terramni  cavernosamm  antea  posui- 
D1UB1  ut  proi-BUS  vidcantur  venti  illi  habere  Ori<riaea  auas 
Local  PFi  e  tcn^ 

10.  In  montibuB  niagnts  et  8a:ccis  inveniuntur  renti  et  citiua 
Bpirare  (antequain  scilicet  percipiantur  in  vallibus),  et  frequen- 
tius  (cum  Euilioot  valles  sitit  in  tranquiilo) ;  at  umues  moates  et 
rapes  cavcmo»i  sunt. 

11.  In  eomitatu  Denbigh*  in  Britannia,  montosa  r^one  et 
1npidora,ex  cavcrnis  quibu^am  tarn  Tehemcntes  (mt  Gilbertus') 
suntventonim  eruptione*,  ut  injects  Testimentapanniquerurans 
mnf^nn  vi  efflcntnr,  et  altius  in  aerem  cfforantur 

12.  In  Ahrr  Barry  juxta  Sabrinam  in  Wallia,  in  qnodam 
divo  Mxoso  in  quo  ^unt  foramina,  si  quia  aarem  appc^uerit, 
RonituH  varies  et  murmur  flatnum  pub  terra  cxaudiet. 
pi,ro«mrmm         Notftvit  Acwti.  oppida  PlatJE  ct  Potosa-  in  Peravia 

ebnqnum  t  ■ 

ni>n  lonpe  Ci^se  di,-tanlia,  et  utnim(]uo  eitum  ease  in 
terra  elcvata  aiit  montAna,  ut  in  bi>c  non  difterant; 
cl  niliilominiiB  habere  Potosam  temperaturam  aeris 
frigidam  ct  hiemalem,  Platam  clenientem  ct  vernam'j 


'  Cffllptin  OllbpTt,  rhy«lol.  i*.  H. 

'  "  Knmnl  ertn  n  trrri  por  poroi  ln«et»iblli    tnnsplrutlonr  vpntl.*- 
(M|irt  I  tmm  wbom  U  M.  «n<t  11.  hit  tuhrn. 

'  Tlif  (ni»  nartltw  «  pnwrvtil  tn  Gllbrtt ;   Da^im. 

'  DC  HuBA«k  ty.  %.  *  Ami  i 
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id  quod  videtur  argenti  fodinis  juxta  Potosam  attri- 
bui  posse;  quod  demonstrat  esse  spiracula  terrse^ 
quatenus  ad  calidum  et  frigidum. 

13.  Si  terra  sit  primum  frigidum,  ut  voluit  Parmenides* 
(non  contemnenda  usus  sententia,  cum  frigus  et  densitas  arcto 
eopulentur  vinculo),  non  minus  probabile  est  ejici  halitus  cali- 
dioies  a  firigore  centrali  terra;,  quam  dejici  a  frigore  aeris  subli- 
mioris. 

14.  Sunt  quidam  putei  in  Dalmatia  ct  regione  Cyrenaica,  ut 
qmdam  ex  antiquis  memorant,  in  quibus  si  dejiciatur  lapis, 
excitantur  paulo  post  tempestates  * ;   ac  si  lapis  perfringeret 
operculum  aliquod  in  loco  ubi  vis  ventorum  erat  incarcerata. 
^^Jj««»«Kw        FlauMnas  evomunt  jEtna,  et  complures  montes ; 

similiter  ct  aerem  erumpere  posse  consentaneum  est, 

prassertim   calore   in   subterraneis   dilatatum   et  in 

motu  positum. 

lo.  In  terra;  motibus,  vcntos  quosdam  noxios  ct  peregrinos, 

et  ante  eruptionem  et  postea,  flare  observatum  est ;  ut  fumi 

quidam  rainores  solent  emitti  ante  et  post  incendia  magna. 

Mmitum,  Aer  in  terra  conclusus  erumpere  ob  varias 
cau?as  compellitur.  Quandoque  massa  terra;  male  coagmen- 
tata  in  cavum  terroe  decidit ;  quandoque  aqua;  se  ingurgitant ; 
quandoque  expanditur  aer  per  ignes  subterraneos,  ut  am- 
pliorera  locum  quxrat;  quandoque  terra,  qua;  antea  solida 
erat  et  concamerata,  per  ignes  in  cinercs  versa,  se  amplius 
sustinere  non  potest,  sed  decidit ;  ct  complura  id  genus. 

Atque  de  prima  Originc  Locali  Ventorum,  videlicet  e  sub- 
terraneis, ha;c  inquisita  sunt.  Sequitur  origo  secunda,  ex  sub- 
™;  nempe  media,  quam  appellant,  regione  aeris. 

yionituin.       At  nemo  tam  male  quae  dicta  sunt  intelligat, 

quasi  negemus  et  reliquos  vcntos  e  terra  et  mari  per  vapores 

etluci.     vSed  hoc  prius  genus  erat  ventorum  qui   exeunt  e 

terra  jam  venti  fonnati. 

16.  Increbrescere  murmur  sylvarum  antequam  manifesto 
I'ercipiantur  venti,  notatum  est^;  ex  quo  conjicitur  ventum  a 
^uperiore  loco  descendere ;  quod  etiam  observatur  in  montibus 
(ut dictum  est),  sed  causa  magis  ambigua,  propter  cava  montiunu 

17.  Stellas  sagittantes  (ut  loquimur)  et  vibratas  sequitur 

'  Ariit  Metaph.  1.  5.  "  Pliny,  ii.  44.  *  Pliny,  itUI.  8«i 
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ventus^ ;  atque  ctiam  ex  ea  parte,  ex  qua  fit  jaculatio ;  ex  quo 
patet  aerem  in  alto  commotum  esse,  antequam  ille  motus  per- 
veniat  ad  nos. 

18.  Apertio  cceli,  et  disgregatio  nubium,  prsemonstrat  ventos, 
antequam  flent  in  terra ;  quod  itidera  ostendit  ventos  inchoari 
in  alto. 

19.  StellsB  exiguae,  antequam  oriatur  ventus,  non  cemimtur, 
licet  nocte  serena^;  cum  scilicet  (ut  videtur)  densetur,  et  fit* 
minus  diaphanus  aer,  propter  materiam  quse  poi^tea  solvitur  in 
ventos. 

20.  Circuli  apparent  circa  corpus  lunaj ;  sol  quaudoque  ocd- 
dens  conspicitur  sanguineus;  luna  rubicundior  est  in  orto 
quarto ;  et  complura  alia  inveniuntur  prognostica  ventorum  in 
sublimi  (de  quibus  suo  loco  dicemus)  ;  qua;  indicant  materiam 
ventorum  ibi  inchoari  et  pra^parari. 

21.  In  istis  pliajnomenis  notabis  illam  de  qua  diximus  difFe- 
rentlam,  de  duplici  generatione  ventorum  in  sublimi ;  nimirum 
ante  congregationem  vaporum  in  nubem,  et  post.  Nam  f)ro- 
gnostica  halonum,  et  colorum  solis  et  lunse,  habent  aliquid  ex 
nube ;  at  jaculatio  ilia  et  occultatio  stellarum  exiguarum  fiunt 
in  sereno. 

22.  Cum  veiitus  prodit  a  nube  formata,  aut  totaliter  dissipa- 
tur  nubcs,  et  vertitur  in  ventum;  aut  secernitur,  partim  in 
pluviam,  partim  in  ventum ;  aut  scinditur,  et  crumpit  ventus, 
ut  in  procella. 

23.  Plurima  sunt  Phaenomena  Obliqua  ubique  in  natura 
rerum  de  repercussione  per  frigidum ;  itaque  cum  constet  esse 
in  media  regione  aeris  frigora  valde  intensa,  planum  fit,  vapores 
maxima  ex  parte  ea  loca  perfringere  non  posse,  quin  aut  coagu^ 
lentur  aut  vibrcntur;  secundum  opinionem  veterum,  in  hac 
parte  sanam. 

Tertia  Origo  Localis  Ventorum  est  eorum,  qui  hie  in  infe- 
riore  aere  gcnerantur,  quos  etiam  tumores  sive  super-onerationes 
aeris  appellamus.  Res  maxime  familiaris,  et  tamen  silentio 
transmissa. 

commentatio.       Horum  veHtorum  qui  conflantur  in  aere  infimo 
generatio  abstrusior  aliqua  res  non  est,  quam  h^ec  ipsa  ;  quod 


^  Arist  Prob.  xxvL  26.  ;  and  comp.  Pliny,  xvili.  SO. 

»  Pliny,  ubi  supr4.  '  So  in  the  original. — j,  s 
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et  aer  noviter  factus  ex  aqua  et  vaporibus  attenuutis  et 
iris,  conjunctus  cum  aere  priore,  non  potest  contineri 
II  qnibus  antea  spatiis,  sed  excrescit  et  volvitur  et  ulte- 
loca  occupat.  Hujus  tamen  rei  duo  sunt  assumpta. 
I,  quod  gutta  aquae  in  aerem  versa  (quicquid  de  decima 
rfione  elementorum  fabulentur)  centuplo  ad  minus  plus 
desiderat,  quam  prius  ;  alterum,  quod  parum  aeris  novi 
'i,  superadditum  aeri  veteri,  totum  concutit  et  in  motu 
ut  videre  est  ex  pusillo  veiito,  qui  ex  follibus  aut 
enestrae  efflat,  qui  tamen  totum  aerem  in  cubiculo  in 
ponere  possit ;  ut  ex  flammis  lucernarum  facile  apparet. 

Quemadmodum  rores  et  nebulae  hie  in  aere  infimo  gene- 
,  nunquam  factae  nubes,  nee  ad  mediam  regionem  pene- 
i;  eodera  modo  et  complures  venti. 
Aura  continua  epirat  circa  maria  et  aquas,  quic  cat  ventus 
s  no\-iter  factus. 

Iris,  quae  est  ex  meteoris  quasi  humillima  et  generatur 
ximo,  quando  non  conspicitur  integra,  sed  curtata,  et 
frusta  ejus  tantum  in  cornibus,  solvitur  in  ventos  aeque 
Juviam.  et  mae:is. 

Xotatum  est,  esse  quosdam  ventos  in  regionibus  quie 
ainantur  et  separantur  per  montcs  intermedios,  qui  ex 
parte  montium  spirant  familiares,  ad  alteram  non  perve- 
;  ex  quo  manifestum,  eos  gcnerari  infra  altitudinem 
m  montium. 

Infiniti  sunt  venti,  qui   spirant   diebus   serenis,  atque 
in  regionibus  ubi  nunquam  pluit ;  qui  generantur  ubi  flant, 
iqoam  erant  nubes,  aut  in  mediam  regionem  ascend erunt, 
"««       Quicunque   norit  quam  facile   vapor  solvatur   in 
aerem,  et  quam  ingens  sit  copia  vaporum,  et  quan- 
tum spatium  occupet  gutta  aquae  versa  in  aiirem  prae 
eo  quod  antea  occupabat  (ut  dictum  est),  et  quam 
modicum  sustineat  se  comprimi  aer,  non  dubitabit 
quin  necessc  sit,  etiam  a  superficie  teri-ae  usque  ad 
sublimia  aeris,  ubique  generari  ventos.     Neque  enim 
fieri  potest,  ut  magna  copia  vaporum,  cum  coeperint 
expandi,  ad  mediam  aeris  regionem  attollantur,  abs- 
que superoneratione  aeris  et  tumultu  in  via, 

»  Gilbert,  Phys.  iv.  1. 
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Accidentales  Grnerationes  Ventorum, 

Ad  Art.  9.        Accidentales  Generationes  ventorum  eas  vocamii% 

quse  non  eflficiunt  aut  gignunt  motum  impulsiviim  -J 
ventorum,  scd  eum  compressione  acuuut,  repercussione  v«^ 
tunt,  sinuatione  agitant  et  volvunt :  quod  fit  per  causas  ex- 
trinsecas  et  posituram  corporum  adjunctorum.  'i 

1.  In  locjs  ubi  sunt  colics  minus  elevati,  et  circa  hos  aub- 
sidunt  valles,  et  ultra  ipsos  rursus  colles  altiores,  major  eat 
agitatio  aeris  et  scnsus  ventorum^  quam  aut  in  montanis  ant  in 
planis. 

2.  In  urbibus,  si  sit  aliquis  locus  paulo  latior,  et  exitw  ^ 
angustiores,  aut  angiportus,  et  plate®  se  invicem  secantes,  pe^  - 
cipiuntur  ibi  flatus  et  aune. 

3.  In  a?(libus  refrigcratoria  per  ventos  fiunt  aut  occurranti 
ubi  aer  est  pcrflatilis,  et  ex  una  parte  introit  aer,  ex  advcno 
exit ;  scd  multo  magis,  si  aer  intrat  ex  diversis  partibus,  ^ 
facit  concursum  aurae  ad  angulos,  et  habet  exitum  illi  anguk 
coramunem,  Etiam  concameratio  coenaculorum,  et  rotunditaS} 
plurimum  facit  ad  auras,  quia  rcpcrcutitur  aer  commotos  ad 
omnes  lincas.  Etiam  sinuatio  porticuum  magis  juvat,  quam  ri 
exporrigantur  in  recto ;  flatus  enim  in  recto,  licet  non  condu- 
datur,  sed  liberum  habeat  exitum,  tamen  non  reddit  aerem  tam 
inaequalem  et  voluminosum  et  undantcm,  quam  confluxus  ad 
angulos  et  anfractus  et  glomerationes  in  rotimdo,  et  hujusmodl 

4.  Post  magnas  tempestates  in  mari  continuatur  ventus  Ac- 
cidentalis  ad  tempus,  postquam  Originalis  resederit;  factus  ex 
coUisione  et  pcrcussione  aeris  per  undulationem  fiuctuum. 

5.  Reperitur  vulgo  in  hortis  repercussio  venti  a  parietibus  et 
aedibus  et  aggeribus ;  ita  ut  putaret  quis  ventum  in  contrariam 
partem  spirarc  ejus  a  qua  revera  spirat. 

6.  Si  montes  regionem  aliqua  ex  parte  cingant,  et  ventus 
paulo  diutius  ex  piano  contra  montem  spiraverit,  fit  ut  ipsa 
repercussione  mentis  aut  contrahatur  ventus  in  pluviam,  si  fuerit 
liumidior,  aut  vertatur  in  ventum  contrarium,  sed  qui  brevi 
tempore  duret. 

7.  In  flexionibus  promontoriorum  experiuntur  nautaB  saepius 

mutationes  ventonunJ 

>  Gilbert,  ubi  tupriu 
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Venti  JExtraardinarii,  et  Flatus  Repentini, 

JAjtm.         De  ventis  Extraordinariis  sermocinantur  quidam 
et  causantur ;  Ecnephia  sive  Procella,  Vortice,  Ty- 
HMie',  Prestere :  sed  rem  nou  narrant,  quae  certe  ex  chronicis 
historia  sparsa  peti  debet. 

1.  Repentini  Flatus  nunquam  coelo  sereno  fiunt^  sed  semper 
Klo  et  cum  imbre ;  ut  eruptionem  quandam  fieri,  et  flatum 
cati,  aquas  concuti,  recte  putetur. 

2.  Procellse  quae  fiunt  cimi  nebula  aut  caligine,  quas  belluas 
cant,  quaeque  se  sustinent  instar  columnse,  vehementes  ad- 
dum  sunt,  et  dirsB  navigantibus. 

3.  Typbones  majores^  qui  per  latitudinem  aliquam  notabilem 
rripiunt,  et  correpta  sorbent  in  sursum,  raro  fiunt ;  at  Vor- 
es,  sive  Turbines  exigui,  et  quasi  ludicri,  frequenter. 

4.  Omnes  Procellae,  et  Typhones,  et  Turbines  majores, 
bent  manifestum  motum  praecipitii  aut  vibrationis  deorsum, 
igis  quam  alii  venti;  ut  torrentum  modo  mere  videantur, 
quasi  per  canales  defluere,  et  postea  a  terra  reverberari. 

5.  Fit  in  pratis,  ut  cumuli  foeni  quandoque  in  altum  ferantur, 
turn  instar  conopei  spargantur ;    etiam  in  agris,  ut  caules 

sanim  involuti  ^,  et  arista;  segetum  demessae,  quinetiam  lintea 
exsiccandum  exposita,  attoUantur  a  Turbinibus  usque  ad 
titadinem  arborum,  aut  supra  fixstigia  aedium ;  haecque  fiunt 
•sque  aliquo  majore  venti  impetu  aut  veliementia. 

6.  At  quandoque  fiunt  Turbines  loves  et  admoduni  angust:, 
iam  in  sereno  ;  ita  ut  equitans  vldcat  pulveres  vel  palcas  cor- 
[)I  a  verti  prope  se,  neque  tamen  ips-e  magnoperc  ventum 
ntiut;  quae  proculdiibio  fiunt  hie  prope,  ex  auris  contrariis 

mutuo  repellentibus,  et  circulationem  aeris  ex  concussionc 
dentibus. 

7.  Certum  est,  esse  quosdam  flatus  qui  manil'csta  vestigia 
linquunt  adustionis  et  torrefactionis  in  plantis.  At  Prestoreni, 
li  est  tanquam  fulgur  caecum,  atque  acr  fervens,  sed  sine 
Jnma,  ad  inquisitionem  de  fulgure  rejicimus. 


It  is  curious  that  the  name  given  to  the  hurricanes  of  the  China  seas,  typhoons, 
ooly  an  accidental  resemblance  to  the  Greek  word  rv<p<i>v.     It  is  a  corruption  of 
Chinese  phrase  Tae-Foong,  Great  wind.     See  Davis's  Chinese^  vol.  iii.  p.  142.  of 
tA*^  edition. 
InntUtt  in  the  original. — >/•  S 
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Confackntia  ad  Veiitos ;   Originates  scilicet ;  nam  de  Aecida^ 

talibus  supra  inquisitum  est 

AdArt.  11. 12,  Quae  a  veteribus  de  veutis  eorumque  caostf 
connezio,  jicta  suut,  cofifusa  plane  sunt  et  mcerta,  nee 
n.axima  ex  parte  vera.  Neque  mirum  si  non  cernant  dare, 
qui  non  spectant  prope.  Loquuntur  ac  si  ventus  aliud  quip- 
pinm  esset,  s('paratum  ab  aere  moto  ;  atque  ac  si  exhaladoM 
geuerarent  et  conficerent  corpus  integrum  ventorura  ;  atque 
ac  si  materia  ventorum  esset  exhalatio  tantum  calida  et  sicca^; 
atque  ac  si  origo  motus  ventorum  esset  tantummodo  dejectio 
et  percussio  a  frigore  mediae  regionis :  omnia  phantastica  et 
pro  arbitrio.  Attamen  ex  hujusmodi  filis  magnas  coufidont 
telas  ;  operas  scilicet  aranearum.  At  omnis  impulsio  aera 
est  Ventus  ;  et  exhaLitiones  permistae  aeri  plus  conferunt  ad 
motuni  quam  ad  materiam  ;  et  vapores  humidi,  ex  calon 
proportionato,  etiain  facilius  solvuntur  in  ventum  qucim  ex* 
halationes  siccae  ;  et  complures  venti  generantur  in  regioM 
infiina  aeris,  et  ex  terra  expirant,  praeter  illos  qui  dejiciuotar 
et  repercutiuntur.   Videamus  qualis  sit  sernio  reruiii  ipsaruoi. 

K  Kotatio  naturalis  aiiris  (ut  dictum  est  in  articulo  deventi« 
Generalibus),  absque  causa  alia  externa,  gignit  ventum  pe^ 
ccptibilcm  intra  tropicos,  ubi  aeris  conversio  fit  per  circute 
majorcs. 

2.  Post  motum  aeris  naturalem,  antcquam  inquirnmus  A 
sole  qui  est  genitor  ventorum  pnecipuus,  videndum  num  quiii 
sit  tribuendum  lunae  et  aliis  astris,  ex  cxpcricntia  clara. 

3.  Excitantur  venti  magni  et  fortes  nonnullis  ante  Eclipsii 
Luiue  horis ;  ita  ut  si  luna  deficiat  medio  noctis,  flent  vent 
vesperl  pra5cedente  ;  si  luna  deficiat  mane,  flent  venti  medi( 
noctis  prrecedcntc. 

4.  In  Peru  via,  quse  regio  est  admodum  flatilis,  notat  Acosti 
niaximc  flnre  ventos  in  Pleniluniis.* 

•  Arist.  Meteorolosf,  ii.  4.     But  it  had  been  affirmed  before  Aristotle  that  wind 
only  air  in  motion.      Soe  the  Metrorol.  I,  13.;  and  compare  Olympiod.  in  loc.,  *f^ 
ascribes  this  opinion  tt»  iJippocrutes.     See  Ideler's  edition  of  the  MeUoroI.  vol.  i.  p.  24 

*  ••  l\  y  en  a  aucuns  qui  y  ayant  faict  (that  is,  in  Peru  and  the  neighbouring  countrlf 
quelque  residence  disent  que  la  plus  grande  abondaucc  des  pluyes  est  quand  la  luue  e 
en  son  plein»  encore  que,  pour  dire  la  verit6,  je  non  ay  pul  faire  preuvc  sufflsante,  bi< 
(jue  j'y  aye  prins  garde  quelquefois.'* — Hint,  de»  Indet.  Ii.  7.  This  is  all  that  Acoff 
says  of  tlie  influence  of  the  moon  on  the  weather,  acd  it  certiinly  does  not  justify  tl 
text 


«.  Dignum  certe  esset  obaervalione,  quid  poseiiit 
super  ventos  motus  et  tempora  limra,  cum  liqiiido  possint  sn- 
peroqaas;  veluti,  utrum  veiiti  non  Dint  paulo  commotiores 
ia  PIcniluniis  et  Noviluniia  qiiam  io  dimJdiia,  quern admodum 
£t  in  ffiatibua  aquarum  ;  licet  enim  qiiidam  conmiodc  fiiigant 
UDperium  LuDie  esse  super  Aquae,  Soils  vero  et  Astrorum 
raper  Aerem  ;  taraeu  cerium  eat  aquAm  et  aeri-m  eaae  cor- 
pora valde  homogenea  ;  et  Lunam,  post  Solem,  plurimum  hie 
ipud  DOS  poai^e  in  omnibu?. 

5.  Circa  CoDJuucttones  Plaiietarum  non  I'ugit  homiiium  ob- 
wnutionem  flare  ventos  majores. 

6.  Exoitu  Orionis  surgimt  plerunque  venti  et  tempeetates 
fix  ' ;  sed  videnduiu,  aimon  lioc  fiat  quia  cxortus  ejus  sit  eo 

tmpore  anui  quod  ad  generationem  vcntorum  est  maxime 
effiux;  utsit  potius  concoinitaDs  quiddain,  quani  causa;  quod 
ttinn  de  ortu  Hyadum  et  Pleiaduni  quoad  imbres,  et  Arcturi 
quoad  t^mpcstatcs,  similiter  merito  dubitari  possit.  De  Luna 
nStellia  hactcniis. 

7.  Sol  proculdublo  eat  efficiens  primarius  ventoruni  pluri- 
Boniin,  operans  per  calorem  in  raateriara  duplicem ;   corpus 

ilicet  aeris,  et  vapores  aive  exhaliitiones. 

8.  Sol,  cum  eat  potcntior,  aerem,  licet  purum  et  absque  iin- 
noitione  ulla,  dilatat  fortasse  ad  terliam  partem,  qu£e  res  baud 

est.     Itaque  per  slmpUcera  dilatationem,  necesse  eat  lit 
omtur  aura  aliqua  in  viia  soils,  pncsertim  in  magnia  fervoribus; 
idque  potius  duas  aut  tres  boras  post  exortum  ejus,  ijuiuu  ipso 
toe. 

9.  In  Europa  uoctea  sunt  fcstuosioree ;  in  Peruvia  tres  horae 
Batatinse*;  ob  unam  candemquecauaam;  videlicet  cessationein 
auraram  et  veutorum  illis  bori?. 

10.  In  ot'/ro  ira/enifart  aer  dilatatus  deprimit  aquam  tanquam 
fata  ;  at  in  vitro  pileato,  nere  tantummodo  inijiletu,  aer  dilat^ilua 
itiflal  veticam  ut  vcntus  mauifestus, 

t  Pniblrm.  IV  Vonti.",  U.  lie  mmt  be  undfrstoo,!  to  speak  of  Iht  ovciiine 
Orton  1  at  Ihe  hellnL-al  rising  thrre  wiij,  nn  the  cciitrary,  o  bcbsoii  of  tiiw 
imihn.  Hm  Ariit.  Mrfror.  I>.  5.,  and  Idtler's  Comimtarg.  The  motninK  sottinc  of 
fMidn  wu  (uppmnl  to  mnrk  Ibe  brglnnlng  tit  winter ;  that  of  the  Hyailrs  twik 
»  a  Uitlr  later.  Fair  wralher  gcncnliy  rrlunicd,  rilny  mis,  afler  ttacir  hrllacul 
Us.  Tlw?  •ere  pupulmlj'  islird  Slilus  PalillclUDi,  because  tbe  Palllia  «enr  i-vlc- 
"1  ahnut  lliat  timr.  The  heliacid  rl«ng  of  Arulucus  was  genBraUy  accompanied, 
•4tDf  CO  Pllnr>  tv  otnniu.  It  h  to  be  nmarknl  Ibat  Baoun  does  not  levm  lu 
r  tetn  «w*n  (hat  ptwaomena  of  tbe  cla';  bcre  referred  Io  Kciir  at  dUTi^rvnt  tlmM 
hi  1WU,  undrr  iHirtrrnC  paralU'li  of  latitude  and  In  dilTerenl  jgi;!. 
Acmta.  ItlX.  dn  liulo,  a  13. 


(cm  daamoM  qui  gemeramtar  a  viporibai),  qm  tanto  illis  a 
ogattte  aqme  V 
in  aSniD  exeedtt  aliqBan  dihtafinaem  aona  jsm  fact! :  i 
•  |Mit97iH  faeit,  nt  snperins  mmstrr 

14.  VcDtOTum  Vaporanorain  (qui  sunt  OH  qai  comtuuniter 
ftutt)  effieieiw  eat  Sol,  et  caHor  ejus  proportioDatns;  materia, 
vtfortB  et  exhalfltioDM  qai  vertontur  et  rosulvuntar  in  acrcm ; 
aUrom  inquuD  (non  atiud  quippUm  ab  sere)  eetl  tamea  ab  initio 
tninua  Kincenim. 

15.  SoliB  color  cxigutu  non  excitat  vapores,  itaqtie  ncc  \ea- 
tnau 

la.  HoYiM  calor  ntedius  excitat  vapores,  nee  famen  eoa  con- 
tinuo  (lisiipflL  Ita(|ue  ei  magna  fuerit  ipijorum  copia,  coeunt 
in  ]iliiviiim,aut  simplic^m,  aut  cum  venUi  conjunctam;  si  minor, 
viTtuntiir  in  ventum  ^iniplicetn. 

17.  SolJH  cfilur  in  incremcnto  inclinat  mitgie  ad  generationem 
vcntfiriim;  in  (iucrumento,  pliivianim. 

IH.  HiiliH  cfttor  inleiiBUs  et  cuntinuatUB  altenunt  et  diasipnt 
vapoiTH,  Gonque  Hiibliniat,  atquc  interim  aiiri  icqualiter  immiscet 
ot  iiiW)r|H»mt ;  undo  aiir  quietus  fit  et  screnus. 

1 0.  C'alor  Stilia  magia  icqualis  et  continuiis,  minus  aptus  atl 
goncrntitinum  vcntorum ;  rongia  inwiiualia  et  alternans,  magis 
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aptns.  Itaque  in  navigatione  ad  Kussiam  minus  afflictantur 
Tends  quam  in  mari  Britannico,  propter  longos  dies;  at  in 
Peravia  sub  sequinoctio  crebri  venti ;  ob  magnam  inaequalitatem 
caloris,  altemantem  noctu  et  interdiu. 

20.  In  vaporibus  et  copia  spectatur  et  qualitas:  copia  parva 
gignit  auras  lenes ;  media  ventos  fortiores ;  magna  aggravat 
lerem,  et  gignit  pluvias,  vel  tranquillas*  vel  cum  ventis. 

21.  Vapores  ex  mari,  et  amnibus,  et  paludibus  inundatis, 
loDge  majorem  copiam  gignunt  ventorum,  quam  halitus  ter- 
restres.  Attamen,  qui  a  terra  et  locis  minus  humidis  gignun- 
tur  venti,  sunt  magis  obstinati  et  diutius  durant,  et '  sunt  illi 
fere  qui  dejiciuntur  ex  alto ;  ut  opinio  veterum  in  hac  parte 
mm  fuerit  omnino  inutilis;  nisi  quod  plaeuit  illis,  tanquam 
divisa  hsreditate,  assignare  vaporibus  pluvias,  et  ventis  solum- 
modo  exhalationes ;  et  hujusmodi  pulchra  dictu,  re  inania.^ 

22.  Venti  ex  resolutionibus  nivium  jacentium  super  montes 
sunt  fere  medii  inter  ventos  aquaticos  et  terrestres,  sed  magis 
inclinant  ad  aquaticos ;  sed  tamen  sunt  acriores  et  mobiliores. 

23.  Solutio  nivium  in  montibus  nivalibus  (ut  prius  notavi- 
mus)  semper  inducit  ventos  Statos  ex  ea  parte. 

24.  Etiam  Anniversarii  Aquilones  circa  exortum  Caniculse  ^ 
existiraantur  venire  a  Mari  Glaciali  et  partibus  circa  circulum 
Arcticum,  ubi  sersB  sunt  solutiones  glaciei  et  nivium,  ajstate 
turn  valde  adulta. 

25.  Moles  sive  montes  glaciales,  quae  devehuntur  versus 
Canadam  et  Terram  Piscationis,  magis  gignunt  auras  quasdam 
friorldas  quam  ventos  mobiles. 

26.  Venti  qui  ex  terris  sabulosis  aut  cretaceis  proveniunt 
sunt  pauci  et  sicci ;  iidem  in  regionibus  calidioribus  asstuosi,  et 
fumei,  et  torridi. 

27.  Venti  ex  vaporibus  marinis  facilius  abeunt  retro  in  plu- 
viam,  aqua  jus  suum  repetente  et  vindicante ;  aut  si  hoc  non 
conceditur,  miscentur  protinus  aeri,  et  quietem  agunt.  At 
halitus  terrei,  et  fumei,  et  unctuosi,  et  solvuntur  aegrius,  et 
ascendant  altius,  et  magis  irritati  sunt  in  suo  motu,  et  sajpe 
penetrant  mediam  regionem  aeris,  et  sunt  aliqua  materia  me- 
teororum  i<niitorum. 

28.  Traditur  apud  nos  in  Anglia,  temporibus  cum  Gasconia 
esfiet  hujus  ditionis,  exhibitum  fuisse  regi  libellum  supplicem 

^Traxquillos  in  the  original.—/.  S.  'So  in  the  original.— 7.  S, 

'  See  Aritt  ubi  fupri.  *  See  Pliny,  il. 

VOL.  IL  K 


50  HI8T0RIA  VENT08UM. 

per  8ubdito3  suos  Burdegaliaj '  ct  conGnium ;  petendo  nt 
proliiberetur  incensio  ericae  in  aj;;ri3  SusscxiiE  et  HamptoDiie, 
quia  gigaeret  veiitum  circa  finem  AprilSs  vineU  Buia  exitia- 
liilem. 

29.  ConcursuB  ventonim  nd  invicem,  si  fuerint  fortes,  gi- 
gnunt  ventoB  vehementes  et  vorticosoa ;  si  lenes  et  liumidi, 
gignunt  pluviam,  et  sedant  ventos. 

30.  Sedantur  et  courcentur  vcnti  quinque  modis :  cum  aut 
acr,  vaporibufl  oneratus  et  tumuUuaQS,  Uberatur,  vaporibue  ee 
contrahentibua  in  pIu^Ham ;  aut  cum  vapores  dissipantur  et 
fiunt  subtiliores,  unde  pemiisccntur  aiiri,  et  belle  cum  ipso  con- 
Teoiuut,  et  quiete  degunt ;  aut  cum  vaporeB  sive  halitua  exal- 
tAutur  ct  Bublimantur  iu  altum,  adeo  ut  requies  sit  ab  ipsis, 
donee  a  media  regione  aiirie  dejiciautur  aut  earn  penetrent;  aut 
cum  vaporea,  uoacti  in  nubes,  ab  aliis  ventis  in  alto  Hpirantibus 
transvehuntur  in  alias  regiones,  ut  pax  sit  ab  ipaia  in  regionibua 
quas  pnctcrvolant ;  aut  denique,  cum  venti  a  fomitibua  suis 
Bpirante^,  longo  itiuere,  nec  succedente  nova  materia,  langue- 
scunt,  ct  impetu  auo  deatituuntur,  et  quasi  expirant.  , 

31.  Imbres  plerunque  ventoa  aedant,  prjeaertim  procelloaoSt  j 
ut  ct  vent!  contra  aaspius  detinent  imbrcm.  J 

32.  Contruhuut  se  vcnti  in  pluviam  (qui  eat  primus  ex  quin  ' 
que  scdandi  modia,  isque  pnecipuus)  aut  ipso  onere  gravati  cum 
vaporea  sint  coploai ;  aut  prfipter  contrarioa  motus  ventorum, 
modo  aint  plocidi;  nut  propter  obices  montlum  et  proraontorio- 
rum,  qute  sistunt  impetum  ventorum,  enaque  paulatim  in  se 
vertunt ;  aut  i>er  Trigora  intenaiora,  undc  condensantur. 

33.  Solent  plerunque  venti  m'mores  et  leviores  mane  oriri  et 
cum  Bole  decumbere,  Bufficicnte  condensatioue  aiiris  noctuma 
ad  receptioneni  eorum.  Acr  enim  nonnullara  compreasioncm 
patitur  absque  tumultu. 

34.  SonituB  campanarum  exiatimatur  tonitrua  et  fulgura  di&< 
Bipare ;  de  ventis  non  venit  in  observation  cm. 

wifliim.     Conaule   locum   de  Prognosticis  ventorum;    eat 
enim  nonnulla  connexio  cauaarum  et  signorum. 

35.  Narrat  Flinius,  Turbinis  vchementiam  nspersiune  nccti 
in  occursum  ejus  compesci.^ 

Irr,  Biblhlli.  Mtdk.  In  Sacon. 
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Limites  Ventorum, 

id  Art  16.  ^-  Traditur  de  monte  Atho^  et  similiter  de  Oljmpo, 
consue^sse  sacrificantes^  in  aris  super  fastigia  ipsorum 
extmctis,  literas  exarare  in  cineribus  sacrificiorum^  et  postea 
redenntes  elapso  anno  (nam  anniversaria  erant  sacrificia)  easdem 
Gteras  reperisse  neutiquam  turbatas  aut  confusas ;  etiamsi  ar® 
illsnon  starent  in  templo  aliquo^  sed  sub  dio.*  Unde  mani- 
festom  erat,  in  tanta  altitudlne  neque  cecidisse  imbrem^  neque 
spirasse  ventum. 

2.  Referunt  in  fastigio  Pici  de  Tenariph,  atque  etiam  in 
Andibus  inter  Peruviam  et  Chilem,  nives  subjacere  per  clivos 
et  latent  montium ;  at  in  ipsis  cacuminibus  nil  aliud  esse  quam 
aerem  quietum,  vix  spirabilem  propter  tenuitatem  ',  qui  etiam 
scrimonia  quadam  et  os  stomachi  et  oculos  pungat^  inducendo 
illi  nauseam,  his  sufFusionem  et  ruborem. 

3.  Venti  Vaporarii  non  videntur  in  aliqua  majore  altitudine 
flare;  cum  tamen  probabile  sit  aliquos  ipsorum  altius  ascendere 
quam  pleraeque  nubes. 

De  Altitudine  hactenus,  de  Latitudine  videndum. 

4.  Certum  est,  spatia  quse  occupant  venti  admodum  varia 
esse,  interdum  amplissima,  interdum  pusilla  et  angusta.  De- 
prehensi  sunt  venti  occupasse  spatium  centenorum  milliarium, 
cum  paucarum  horarum  diiferentia. 

5.  Spatiosi  venti  (si  sint  ex  llberis)  plerunque  vehementes 
sunt,  non  lenes.  Sunt  etiam  diutumiores,  et  fere  24  boras 
durant  Sunt  itidem  minus  pluviosi.  Angusti  contra,  aut 
lenes  sunt  aut  procellosi ;  at  semper  breves. 

6.  Stati  venti  sunt  itinerarii,  et  longissima  spatia  occupant. 

7.  Venti  Procellosi  non  extenduntur  per  larga  spatia,  licet 
semper  evagentur  ultra  spatia  ipsius  procellae. 

8.  Marini  venti  intra  spatia  angustiora  multo  quam  terrestres 
spirant ;  in  tantum,  ut  in  mari  aliquando  conspicere  detur  auram 


*  See  Arist.  Prob.  xxvi.  39.;  and  for  Olympus,  Solinus  Polybist  16.  The  same 
<*tumstance  Is  told  of  Cyllene  in  Arcadia  by  Gemiuus,  and,  on  the  authority  of  Alex- 
*Qder  Aphrodislensii,  by  Olympiodorus.  See  Ideler's  edition  of  Arlst  Meteor,  i.  p.  148. 
^nd  356.  The  passage  in  Solinus  seems  to  have  escaped  him.  It  is  the  only  one  In 
*hich  Olympus  is  mentioned.  Bruno,  in  the  Ctna  di  Cenere^  refers  to  Alexander 
^Pbrodisiensis  ;  not  being  aware  perhaps  that  the  story  is  not  told  in  his  Commentary 
00  the  Meteorologies.     See  on  this  point  Ideler's  note  at  i.  p.  148. 

^  What  is  here  said  of  the  Andes  is  probably  taken  from  Acosta,  ill  9.  and  20. 
^  account  of  the  Peak  of  Teneriffe  seems  to  be  taken  from  the  account  which 
^cory,  the  **  Knight  of  Teneriffe,'*  gave  of  his  own  ascent  to  its  summit  See  Purcbas, 
».  785. 
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satis  olacrem  aliquam  partem  aquarum  occupare  (id  quod  ex 
crispatione  aquse  facile  cernitur)  cum  undique  sit  malacia,  et 
aqua  instar  speculi  plana. 

9.  Pusilli  (ut  dictum  est)  Turbines  ludunt  quandoque  coraoi 
equitantibus^  instar  fere  ventorum  ex  foUibus. 

De  Latitudine  hactenus^  de  Duratione  videndum. 

10.  Durationes  ventorum  valde  vehementium  in  mari  lon- 
giores  sunt^  sufficiente  copia  vaporum ;  in  terra  vix  ultra  dim 
et  dimidium  extenduntur. 

11.  Venti  valde  lenes  nee  in  mari  nee  in  terra  ultra  triduum 
constanter  flant. 

12.  Non  solum  Eurus  Zephyro  magis  est  durabilis  (quod 
alibi  posuimus),  sed  etiam  quicunque  ille  ventus  sit  qui  mane 
spirare  incipit^  magis  durabilis  solet  esse  illo  qui  surgit  ve- 
speri. 

13.  Certum  est^  ventos  insurgere  et  augeri  gradatim  (nisi 
fuerint  merro  Procellse);  at  decumberre  celerius,  interdum 
quasi  subito. 

Successiones  Ventorum. 

AdArt. »!».  ^-  S^  ventus  sc   mutct  conformiter  ad  motu 

*^*'*  solis,  id  est,  ab  Euro  ad  Austrum,  ab  Austro  ad 
Zophyruui,  a  Zephyro  ad  Boream,  a  Borea  ad  Eurum,  non 
rovortitur  plerunque ;  aut  si  hoc  facit,  fit  ad  breve  tempus.  Si 
von>  in  contrarium  motus  solis,  scilicet  ab  Euro  ad  Boream,  d 
Horoa  ad  Zepliyrum,  a  Zephyro  ad  Austrum,  ab  Austro  ad 
Kurum,  plerunque  restituitur  ad  plagam  priorem,  saltem  ante^ 
quani  confcccrit  circulum  integrum.^ 

2.  Si  pluvia  primum  inceperit,  et  postea  coeperit  flare  ventus, 
ventus  iiio  pluviae  superstes  erit  Quod  si  primo  flaverit 
vontus,  postea  a  pluvia  Occident,  non  reoritur  plerunque 
vontua ;  et  ei  facit,  sequitur  pluvia  nova. 

H.  Si  venti  paucis  horis  varient,  et  tanquam  experiantur,  et 
doindo  coeperint  constanter  flare,  ventus  ille  durabit  in  dies 

4,  Si  Audtor  coeperit  flare  dies  duos  vol  tres,  Boreas  quan- 
doquo  post  eum  subito  spirabit     Quod  si  Boreas  spiraverit 


*  UuinlHililt  K^vr*  Bacon  credit  for  being  the  flnt  to  state  this  law  of  rotation,  of 
wiilch  lkni\  and  others  have  recently  made  so  much  use  in  their  meteorological 
thi*oiie8.     KotmoM^  11.  p.  370. 
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totidem  dies,  non  spirabit  Auster  donee  ventus  paulisper  ab 
Euroflarit' 

5.  Com  annus  inclinarit^  et  post  autumnum  hiems  inceperit, 
si  incipiente  hieme  spiraverit  Auster,  et  postea  Boreas,  erit 
Uems  glacialis' ;  sin  sub  initiis  hiemis  spiraverit  Boreas,  postea 
Auster,  erit  hiems  clemens  et  tepidus. 

6.  PliniuB  dtat  Eudoxum,  quod  series  ventorum  redeat  post 
qoadriennium ' ;  quod  verum  minime  videtur;  neque  enim 
tarn  celeres  sunt  revolutiones.  Illud  ex  aliquoriun  ddigen 
tia  Dotatum  est,  tempestates  grandiores  et  insigniores  (fer 
Tonim,  niyium,  congelationiun,  hiemum  tepidarum,  sestatiun 
gdidarum)  redire  plerunque  ad  circuitum  annorum  triginta 
qomqae.^ 

Motus  Ventorum. 

*}AJ«.«.  Loquuntur  homines,  ac  si  ventus  esset  corpus 
^^*'^-  aliquod  per  se,  atque  impetu  suo  aerem  ante  se 
dgeret  et  impelleret.  Etiain  cum  ventus  locum  mutet, 
loquuntur  ac  si  idem  ventus  se  in  alium  locum  transferret. 
H«c  vero  cum  loquuntur  plebeii,  tamen  philosophi  ipsi  re- 
Diediam  hujusmodi  opinionibus  non  praebent ;  sed  et  illi 
luoque  balbutiunt,  neque  erroribus  istis  occurrunt. 

1.  Inquirendum  igitur  et  de  excitatione  motus  in  ventis^  et 
dedirectione  ejus,  cum  de  Originibus  Localibus  jam  inquisitum 
sit  Atque  de  iis  ventis  qui  habent  principium  motus  in  sua 
prima  impulsione,  ut  in  iis  qui  dejiciuntur  ex  alto  aut  efflant  e 
^fn,  excitatio  motus  est  manifesta;  alteri  sub  initiis  suis 
desoendunt,  alteri  ascendunt,  et  postea  ex  resistentia  aeris  fiunt 
Toluminosi,  maxime  secundum  angulos  violentisB  suae.  At  de 
illifl  qui  *  conflantur  ubique  in  acre  inferiore  (qui  sunt  omnium 
ventorum   frequentissimi)   obscurior   videtur   inquisitio ;   cum 


'  ATi»t  Prob.  xxvL  49.  *  M.  ib.  48.  ■  Plln.  ii.  48. 

*  In  Bacon's  Essay,  Of  the  Fieistitude  of  Thingt,  this  observation  is  mentioned  as 
Ittrfoi^  been  made  in  the  Nettaerland«  : — **  There  is  a  toy  which  I  have  heard,  and  I 
*frti]d  not  have  It  gtven  over,  but  waited  upon  a  little.  They  S3y  it  is  observed  in  the 
^  Countriea  (I  know  not  in  what  part)  that  every  five  and  thirty  years  the  same 
Uod  aod  salt  of  yean  and  weathers  comes  about  again  \  as  great  frosts,  great  wet, 
XKtt  drongbti,  warm  winters,  summers  with  little  heat,  and  the  like ;  and  they  cdl  it 
tbe  PfUM.  It  It  •  thing  I  do  the  rather  mention,  because  computing  backwards  I 
ittvt  iMiad  aooM  eoDciimnce." — J,  S. 
*  0^0  te  tkt  €if fiaid^/.  S. 
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imcQ  res  sit  Tolgari^  ut  in  Cominentatioiie  eub  articulo  ocUto 
leoUniTunu5.^ 

^  Etuun  hajas  rei  inu^inem  repeiimns  in  ilia  tnrri  occliiflA» 
le  qua  pauIo  ante.  Tribos  enim  modis  illud  experimentam 
^mvimus.  Primus  efat  is  de  quo  supra  diximus,  foculus  ex 
MTunis  ante  iritis  et  dans.  Secundus  erat  lebes  aquae  fervea- 
is^  nNQC^to  illo  foenlo :  atque  turn  erat  niotus  crucis  plumes 
!iM^B[t$  bebos  et  piger  quam  ex  foculo  prunanmi ;  hserente  in  aoe 
KNO^  Tap^\ri$  aquei«  nee  disdpato  in  materiam  venti,  propter  im- 
kvilUtatcm  calori&  At  tertius  erat  ex  utrisque  simul,  fbcido 
H  lebote ;  turn  vero  loi^  maxima  erat  crucis  plumee  agitatio, 
ftdeo  ut  quandoque  illam  in  sursum  verteret^  instar  pusilli  tll^ 
biiii$:  aqua  scilicet  praebente  copiam  vaporis,  et  foculo,  qm 
»5tabat«  oum  dissipante. 

3^  Itaquo  Excitationis  moUis  in  ventis  causa  est  pransipua 
;^uporoneratio  aeris,  ex  nova  accessione  acris  (Sacti  ex  va- 
)H>ribus. 

Jam  de  Directione  motus  videndum.  et  Je  Verticitate,  qujc 
o*t  Dlrectionis  mutatio. 

4.  Directionem  motus  pn^ressivi  ventorum  regunt  fomites 
8ui,  qui  sunt  similes  fontibus  amnium ;  loca  scilicet  ubi  nu^na 
rcperitur  copia  vaporum ;  ibi  enim  est  patria  venti.  Postquam 
autem  invenerint  currentem  ubi  aer  minime  resistit,  (sicut 
aqua  invenit  declivitatem,)  tum  quicquid  inveniunt  rimiliB 
materia^  in  via  in  consortium  recipiunt,  et  suo  current!  miscent; 
i|uomadmo<lum  faciunt  et  amnes.  Itaque  venti  spirant  semper 
a  i^rte  fomitum  suorum. 

»>*  I  bi  non  sunt  fomites  insignes  in  aliqiio  loco  certo,  vagan* 
tur  uihuiHlum  venti,  et  facile  currentem  suiun  mutant ;  ut  io^ 
ukhUo  mari  ot  oamiH-stribus  tern©  latis, 

^**  I  lu  luagni  sunt  fomites  ventorum  in  uno  loco,  sed  in  loci^ 
^^^^.'^'^^**  »ui  parva)  aecessiones,  ibi  venti  fortiter  fiant  sub 
*u\uu,  ot  )>aulutim  flaecescunt ;  ubi  contra  fomites  magis  con^ 
laau,  KnuoiV8  8uut  sub  initiis,  et  i>osteii  augentur. 

'     ^^^ui  fomites  mobiles  ventorum,  scilicet  in  nubibus ;  qui 

•V  IS'  .4  voatJsi  iu  alto  spirantibus  transportantur  in  loca  procul 

•  *  ''^^^1*^  u  f  kiuitibus  vapoium,  ex  quibus  gcneratac  sunt  ilk 

»»u  u    .   imjj  ^^^^.^  iuolpit  esse  fomes  venti  ex  parte  ubi  nubes 

'*'* '*'^"''' -v'K  i  iu  vcatmn. 

'  iiupriiN4S.— /  & 
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8.  At  Vcrticilaa  venturum  non  fit  eo  quod  ventua  priua  flans 
K  traiigi'erat ;  Bed  quod  ille  nut  occiderit,  aut  ab  altero  vento  in 
ordinem  redactus  ait.  Atque  totum  hoc  negotium  pendet  ex 
▼arik  col  location!  I)  us  fomitum  ventorum,  ct  varietate  tempo- 
nini  quando  vaporea  ex  tiujusuiodi  fomitibus  manantea  sol- 
vuntur. 

9.  Si  fuerint  fopiitea  ventorum  a  partJbua  contrariis,  vcluti 
alter  fomea  ab  Austro,  alter  a  Borea,  prtevalebit  ficiiicet  ventus 
fortior,  neque  erunt  veuti  contrarii,  eed  ventua  forlior  contJnuo 
epirabit ;  ita  tamea  ut  a  vento  imbecilliore  nonnihil  hebetetur 
tt  dometur;  ut  fit  in  amnibus,  accedente  fluxu  maris;  n.tm 
tnotus  maris  pncvalet,  et  est  utucus,  eed  a  motu  fluvii  iionniliil 
fneo.itur.  Quod  si  ita  acciderit,  ut  alter  ex  illia  veaiis  contra- 
riis,  qui  primum  fortior  fuerat,  succumbat,  turn  aubito  spirabit 
ventus  a  parte  contraria,  unde  et  ante  spirabut,  sed  latitabat  sub 
po testate  majoris. 

10.  Si  fomea  (exempli  gratia)  fuerit  ad  Euro-Boream,  spira- 
bit scilicet  Euro-Boreas.  Quod  ai  fuerint  duo  fomites  vento- 
rum, alter  ad  Eurum,  alter  ad  Boreara,  ii  venti  ad  aliquem 
tractam  spirabunt  separatim ;  at  post  angulum  confluentia; 
ipirabunt  ad  Euro-Boream,  aut  eum  inclinatione,  prout  alter 
tomes  fuerit  fortior. 

11.  Si  ait  fomcs  venti  ex  parte  Boreali,  qui  distet  ab  aliqua 
redone  30  milliaribos,  et  sit  fortior;  alter  ex  parte  Orientaii, 
']ui  di0t«t  10  milliaribus,  et  sit  debilior;  spirabit  tomen  ad 
aliquas  boras  Euiua;  pauIo  post  (nimirum  post  emensum  iter) 
Boreaa. 

12.  Si  spirot  Boreas,  atque  occurrat  ab  occidente  mona  ali- 
quis,  spiiabit  paulo  post  Euro-Boreas,  compositus  scilicet  ex 
vento  originali  et  repercusao. 

13.  S  sit  fomes  ventorum  in  terra  a  parte  Boreas,  halitus 
aotem  ejus  feratur  recta  suraum,  et  inveniat  nubem  gelidam 
all  occidente  quae  earn  in  adversum  detrudat,  spirabit  Euro- 
BorenK. 

Muhixm  Fomites  ventorum  in  terra  et  man  sunt  stabiles, 
ita  ut  foud  et  origo  ipsorum  melius  percipiatur;  at  fomites 
TentonuD  in  nubibus  sunt  mobiles,  adeo  ut  alibi  suppeditetur 
mnteria  ventorum,  alibi  vero  ipsi  formentur;  id  quod  efficit 
direclioacm  motus  in  ventis  magis  confuaam  et  incertara. 
Uebc  exempli  gratia  adduximua ;  similia  simili  modo  se 
deDirectione  Motus  Ventorum  bactenua.     At 
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d«  LongituSae  et  tsnqnain  lUDerariD  ventonnn  Tideodam; 
licet  dt;  Loc  iptKi  puulo  anxe.  sub  nomiiie  I^atitDdiiiig  leDtomin* 
imjuimtuiu  videri  jmeeit.  Xam  ei  lubtudu  pro  Iciu^tudine  wb- 
imperitie  haberi  poeeat,  «  B^oca  ^slas  Tenti  ex  la.tere  occupent 
qutua  Id  longitndiae  pnogiuli—Uu'. 

14.  Si  Tenim  rat  CfllsBfam  ex  ans  Lustanie  per  Vento* 
Sutut  ah  ooc^deote  de  Continorte  in  AnKrica  jodjcinm  fecisse, 
lougo  certe  itiaere  poseint  ccanmeHre  Tcnti. 

15.  Bi  venuD  ^  eolubooem  luviom  circa  Mare  Glauale  efr 
Scaodiam  excJtare  AqoHoneE  in  Italia  et  Gnocia,  &c  diebna 
ouiiculikribup),  longa  certe  rant  Fpati& 

16.  Quanto  citiue  in  conwcutSone  in  qua  rentos  movet 
(exempli  gratia,  ei  at  Enru^)  reoiat  tempestae  ad  locum  ali-< 
queni  ab  oriente,  qoajito  vero  tardiuf  ab  oocidentf,  nondimt' 
venit  in  obeervationem. 

De  Motn  Ventni-um  in  Progressu  hactenus ;  ndendum  jam^ 
de  Undulatione  Ventomin. 

17.  Undulatiu  Tcniorum  ad  pu^a  momenta  Gt;  adeo  ut 
ceotjes  in  faont  ad  minus  ventus  (licet  fortis)  »  eu^itet  et' 
u)t«niatim  remittal;  ex  quo  liquet  imequalem  esse  iuipetuni' 
ventorum.  Nam  nee  flumioa,  licet  rapida,  nee  currentes  in 
iliari,  licet  robuHti,  undulant,  oisi  accidents  flatii  ventorum  t 
ncquc  ipsa  lUa  undulatio  ventorum  aliquid  a-qualitaCSs  habet  in 
se;  nam  inetar  puUus  manus,  aliquando  intercuirit,  aliquando. 
intcrmittiL 

18.  Undulatio  aeri»  in  co  diftert  ab  undulatione  aquarum, 
'|iiod  in  aquix,  postquom  fluctuH  sublati  fueriut  in  altum,  sponte 
rurauH  decidiiDt  od  planum ;  ex  quo  fit  ut  (quiciiulil  dicant 
)H)<itiD  exaggerandii  tciiipcBtatOH,  quod  uud<E  attollantur  in  ccelum^ 
ft  flescnidaiit  in  Tartarum}  tamen  deacensus  undarum  non 
mullum  [ira'cipitotur  ultra  planum  et  superBciera  aquarum. 
At  ill  undulatione  aiiria,  ubi  deeet  motus  gravitatis,  dcprimitur 
vi  ultoUitur  aiir  feru  ex  lequo. 

Do  Undulatione  Imctenus:  jimi  dc  Motu  Conflictus  Inqui- 
rendum est 

10.  De  Conflictu  ventorum  et  compositie  currentibus  jam 
luirtim  Inquiaitum  cat.  Piano  constat  ubiquetarius  cst>e  ventos, 
pnesertlm  loniores;  id  qiiud  munifcatum  etiam  ex  hoc,  quod 
pnuci  nml  dies  aut  liono,  in  quibus  non  sptrent  aura  aliqua 
Iciioa  in  \w\»  libfriit,  id<iutf  Nititt  inconstanter  ct  varie.  Nam 
rA'iitt  (^ut  uoii  ^u'uvvniunt  ex  fomllibua  m^oribus,  vagabiuidi  j 
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nut  et  volubiles^  altero  cum  altero  quasi  ludente,  modo  impel- 
knte,  modo  fiigieote. 

20.  Visum  est  nonnunquam  in  mari  advenisse  duos  ventos 
nrnal  ex  contrariis  partibus ;  id  quod  ex  perturbatione  super- 
iiciei  aqua)  ab  utraque  parte,  atque  tranquillitate  aquse  in 
medio  inter  eos,  facile  erat  conspicere ;  postquam  autem  con- 
CDiriasent  illi  venti  contrarii,  alias  secutam  esse  tranquillitatem 
in  aqua  undique,  cum  scilicet  venti  se  ex  sequo  frcgissent,  alias 
ooQtinuatam  esse  perturbationem  aquae,  cum  scilicet  fortior 
Tentns  prsevaluisset. 

21.  Certum  est  in  montibus  Peruvianis  ssepe  accidere,  ut 
fenti  eodem  tempore  super  montes  ex  una  parte  spirent,  in 
TaHibus  in  contrarium. 

22.  Itidem  certum  apud  nos,  nubes  in  unam  partem  ferri, 
cum  Tentus  a  contraria  parte  flet  hie  in  proximo. 

23.  Quin  et  illud  certum,  aliquando  cerni  nubes  altiores 
lopervolare  nubes  humiliores;  atque  ita  ut  in  diversas  aut 
etiam  in  contrarias  partes  abeant,  tanquam  currentibus  ad- 
Teras. 

24.  Itidem  certum,  quandoque  in  superiore  aere  ventos  nee 
&trahi  nee  promoveri,  ciun  hie  infra  ad  semi-milliare  insane 
fenotur  impetu. 

25.  Certum  etiam  e  contra,  esse  aliquando  tranquillitatem 
infra,  cum  superne  nubes  ferantur  satis  alacriter  ;  sed  id  rarius 
est 

fkemmemm       Etiam  iu  fluctibus,  quaudoquc  supematans  aqua, 
'*'''^'    quandoque  demersa,  incitatior  est ;  quinetiam  fiunt 

(sed  rare)  varii  currentes  aquse,  quje  volvitur  supra> 

et  quaB  labitur  in  imo. 

26.  Neque  prorsus  contemnenda  ilia  testimonia  Yirgilii,  cum 
natoralis  philosophiae  non  fuerit  ipse  omnino  imperitus ; 

Una  Eorusque  Kotusque  ruunt,  creberque  procellis 
Africus. 

Etrursus; 

Omnia  Ycntorum  conctirrere  pnelia  Yidi. 

De  Motibus  Ventorum  in  natura  rerum,  inquisitum  est; 
feodum  de  Motibus  eorum  in  Machinis  Humanis ;  ante  omnia 
in  Telia  navium* 
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M'ltut  Ventorum  in  Velis  Navium. 

1.  In  nnvibusmajoribasBritanDicU'  Ceae  eDitn  ad  cxcmplai 
delegimiu)  quniuor  sunt  mali,  aliquando  quiDquc ;  omnea  in 
linen  recta  per  medium  navis  ducta  alteri  poet  alteroa  erectL 
Eo^  SIC  nominabimus : 

2.  Malum  prineipem,  qni  in  medio  navis  est ;  malum  prorce  ; 
malum  puppis  (qui  aliquando  e?t  geminus);  et  malum  rostri. 

3.  Habent  stnguti  mali  plares  ]K>rtiones ;  qux  ^ustoUi,  et 
l»er  certoa  nodos  ant  articuloa  figi,  et  similiter  auferri  possunt ; 
alii  tres,  alii  dum  tantum. 

4.  Malu3  roitti  stat  ab  inferlwri  nodo  inelinatus  versus  mare, 
a  sujieriori  rectus ;  reliqut  omnes  mali  stoat  recti. 

5.  His  malia  superlmpeDdcnt  Vela  decern,  et  ([uando  mahis 
jiuppis  geminatur,  duodecim.  STalns  princeps  et  malus  prone 
tree  habent  ordines  velorum.  Eos  eic  nominabimus :  velum  ab 
infra,  velum  a  mpra,  et  velum  a  summo.  Reliqui  habent  duos 
tantnm,  carentes  vcio  a  sununo. 

6.  Vela  estcndiintur  in  Iransversum,  justa  verticem  ciijtis- 
quc  nodi  mali,  per  ligna  qum  antennas  vel  virgas  dicimus, 
quibus  Buprema  velorum  assuuntur,  ima  ligantur  funibiis  ad 
aiiguloa  tantiim  ;  vela  scilicet  ab  infra  ad  latera  navis,  vela  a 
eupra  aut  a  summo  ad  antennas  contiguas.  Trahunlur  etiam 
aut  vertnntur  iisdem  funibus  in  altcrutrum  latus  ad  placitum. 

7.  Antenna  sive  virga  cnjusque  miili  in  transversum  porri- 
gitur.  Sed  in  malls  puppis  ex  obliquo,  altero  fine  ejus  elcvato, 
nltero  depresso ;  in  ca^teris  in  recto,  ad  similiiudinem  litem 
Tau. 

8.  Vela  ab  infra,  quatenua  ad  vela  principis,  prone,  et  rostri, 
sunt  figune  quadrangularis,  parallel ogrammir ;  vela  &  supra 
et  a  summo  nonnihil  acuminata,  sive  sui^eiitia  in  arctum;  at 
ex  relis  pnppis,  quod  a  supra,  acuminatum;  quod  ab  infra, 
triangulare. 

9.  In  navi '  qua:  erat  mille  et  centum  anipboramm,  atqae 

'  Sk  Ihe  womlcut  at  (he  front  of  Ihfs  volione,  nptctcnllng  Ihc  "  Gr»al  Oiiriy,"  .1 
B  tht|i  built  in   ijU  and  burnt  by  acclilmt  in  1553      It  l>  a  niliicetl  oipy  nf  «n    I 
eniraviiiK  by  P.  C.  Csnot  (publiibrd  In  1767),  (rom  ■  ilnwing  by  T.  Allen,  after  an 
original  b;  Uan>  Ilutbcin.— /.  S. 

'  Sbipt  of  1200  loni  were  *o  rare  In  Bscon'i  limt  that  It  B«im  tlnu-  that  hf  here 
rermtcillwr  to  the  "Prince  Boral,"  bnllt  In  Ihc  year  16il>,  or  to  the  "  Ttadt's-in- 
creiw,"  built,  ■ccordinfl  to  Stov,  in  I6n9.  'See  what  it  uld  oribcni  in  Cbnrnock'i 
Jiitlerf  a/ Harimt  Anhiteclnrt,  vol  il.  pp.  197.  and  903.  The  liinncr  WM  a  man-Df- 
WBT,  tbe  latter  van  built  far  the  India  trade.  Stow  makn  Ihe  keel  of  the  ~  Prince 
Koyal"  lU  fc«  in  lengtb,  and  the  eTOM-bpam  44  f«l.  lie  rails  the  Iwnien  I4WI 
tons;  bulothrrauthorttle«.aceonling  toChi>[™c1>,(nulieit  IMOonly.  She  wu  built 
By  Phlneu  Pelt,  uf  Enuuiael  Cutlege,  Camlnldin- 
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bbebat  in  longitudioe,  in  carina,  pedes  112,  in  latitudine,  in 
ai?eo,  40,  velum  ab  infra  mali  principis  coutinebat  in  alti* 
todine  pedes  42,  in  latitudine  pedes  87. 

10.  Velum  a  supra  ejusdem  mali  habebat  in  altitudine  pedes 
50;  in  latitudine  pedes  84  ad  basim,  pedes  42  ad  fastigium. 

11.  Velum  a  summo  in  altitudine  pedes  27;  in  latitudine 
pedes  42  ad  basim,  21  ad  fastigium. 

12.  In  malo  prors,  velum  ab  infra  habebat  in  latitudine 
pedes  40  cum  dimidio ;  in  latitudine  pedes  72. 

13.  Velum  a  supra  in  altitudine  pedes  46  cum  dimidio ;  in 
latitudine  pedes  69  ad  basim,  36  ad  fastigium. 

14.  Velum  a  sununo  in  altitudine  pedes*  24 ;  in  latitudine 
pedes  36  ad  basim,  18  ad  fastigium. 

15.  In  malo  puppis,  velum  ab  infra  habebat  in  altitudine,  a 
pnrte  antennae  elevata,  pedes  51 ;  in  latitudine,  qua  jungitur 
aotennaB,  pedes  72,  reliquo  desinente  in  acutum. 

16.  Velum  a  supra,  in  altitudine  pedes  30;  in  latitudine 
pedes  57  ad  basim,  30  ad  cacumen. 

17.  Si  geminetur  malus  puppis,  in  posteriore  vela  minuuntur 
ab  anteriore  ad  partem  circiter  quintam. 

18.  In  malo  rostri,  velum  ab  infra  habebat  in  altitudine 
pedes  28  cum  dimidio ;  in  latitudine  pedes  60. 

19.  Velum  a  supra  in  altitudine  pedes  25  cum  dimidio;  in 
latitudine  pedes  60  ad  basim,  30  ad  fastigium. 

20.  Variant  proportiones  malorum  et  velorum,  non  tantum 
pio  magnitudine  navium,  verum  etiam  pro  variis  earum  usibus, 
ad  qnos  sedificantur;  ad  pugnam,  ad  mercaturam,  ad  veloci- 
tatem,  et  caetera.  Verum  nuUo  modo  convenit  proportio 
(Hmensionis  velorum  ad  numerum  amphorarum,  cum  navis 
quingentarum  amphorarum,  aut  circiter,  portet  velum  ab  infra 
principis  mali  paucos  pedes  minus  undique,  quam  ilia  altera 
qu»  erat  duplicis  magnitudinis.  Unde  fit  ut  minores  naves 
longe  pnestent  celeritate  majoribus,  non  tantum  propter  levi- 
tatem,8ed  etiam  propter  amplitudinem  velorum,  habito  respectu 
ad  corpus  navis;  nam  proportionem  illam  continuare  in  navibus 
naajoribus  nimis  vasta  res  esset  et  inhabilis. 

21.  Cum  singula  vela  per  summa  extendantur,  per  ima 
%entur  tantum  ad  angulos,  ventus  necessario  facit  vela  intu- 
mescere,  prassertim  versus  ima,  ubi  sunt  laxiora. 

22.  Loi^  autem  major  est  tumor  veli  in  velis  ab  infra, 
^pam  in  caeteris ;  quia  non  solum  pandlclogramma  sunt,  Cttteia 
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aciiminatn ;  vorum  etiam  quia  latitndo  antenoe  tanto  < 
Ifttltudiiicm  latenim  aavb,  ad  qua;  alligantur ;  undc  necesse  est^ 
propter  Inxitatem,  magnum  dari  rereptum  ventis  ;  adeo  ut  i 
ilia  magna,  tjuam  exempli  loco  eumpsimue,  oavi,  tumor  ia  rentm 
recto  possit  esse  od  9  aut  10  pedes  introrsmn. 

23.  Fit  etiam  ob  candem  causam,  quod  vela  omnia,  a  vonto 
tiimefacta,  ad  imimi  colligant  »e  in  arcus,  adeo  ut  multum  veutx 
pncterlnbi  ueccs$e  sit;  in  tantum  ut  in  ilia  quam  diximus  navif 
arcus  ille  ad  stnturom  liominia  accedat. 

24.  At  in  velo  puppis  illo  trinugulari,  necesse  cat  ut  minor 
Bit  tumor,  quam  in  quadrangulari ;  turn  propter  figuram  minus 
capacem,  turn  quia  in  quadrangulari  tria  latera  laxa  sunt,  in 
triangular!  duo  tautuni;  unde  sequitur  quod  veutus  excipi- 
atur  mogis  rigide. 

25.  Motus  ventorum  in  velis,  quo  magis  accedat  ad  rostrum 
navis,  est  fortior,  et  promovet  magis;  turn  quia  fit  in  loco  ubi 
undie,  propter  acumen  prorse,  facillime  sccantur ;  turn  maxima 
quill  motus  a  prora  trahit  navem,  motus  a  puppi  trudit. 

26.  Motus  ventorum  in  velis  superiorum  ordlnum  promovet 
magis,  quam  in  velis  ordinis  inferioris ;  quia  motus  violentus 
maxime  cfEcax  est  ubi  plurimum  removetur  a  resistentia;  ut  in 
vectibua  et  velis  molcndinorum.  Sed  periculum  est  demer- 
eionis  aut  eversionis  navis ;  itaqne  et  acuminata  sunt  ilia,  ne 
ventos  nimioB  excipiant,  et  in  usu  prsecipue  cum  epireat  venti 
leniores. 

27.  Cum  vela  collocentur  in  recta  linea,  altera  post  altent, 
necesse  est  ut  quae  i>osterius  constituautur,  sufTurentur  ventum 
a  prioribus,  cum  vcntus  Set  recta ;  itaque  si  omnia  simul 
fuerint  erecta,  tamen  vis  venti  fere  tantum  locum  habet  in  velis 
mali  pnncipis,  cum  parvo  auxilio  veli  ab  infra  in  molo  rostri. 

28.  Fcelicissima  et  commodissima  dispositio  vclorura  in  vento 
recto  ea  eat,  ut  vela  duo  inferiora  miili  prone  erigantur;  ibi 
enim  (ut  dictum  est)  motus  est  maxime  efficas ;  erigatur  etiam 
velum  a  aupra  mali  principis ;  relinquitur  enim  spatium  tantum 
subter,  ut  ventus  sufficere  possit  velia  priedictia  proras,  absque 
Bufiu  rati  one  notabili, 

29.  Propter  illam,  quam  diximus,  suffurationem  ventorum, 
celerior  est  navigatio  cum  vcnto  laterali,  quam  cum  recto.  La- 
terali  enim  flante,  omnia  vela  in  opere  poni  possunt ;  quia  latera 
sibi  inviceni  obvertuut,  nee  altera  altera  impediunt,  ncque  fit 
furtum. 
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30.  Etiam  flante  vento  lateralis  vela  rigidius  in  adversum 
Tentiextenduntur ;  quod  yentuin  comprimit  nonnihil,  et  immittit 
in  earn  partem  ubi  flare  debet,  unde  nonnihil  fortitudinis  ac- 
qmrit  Yentos  autem  maxime  propitios  est,  qui  flat  in  quadra 
inter  rectum  et  lateralem. 

31.  Velum  ab  infra  mali  rostri  vix  imquam  posset  esse 
inutile;  neque  enim  patitur  furtum,  quando  colligat  ventum 
qid  flat  undequaque  circa  latera  navis  et  subter  vela  caetera. 

32.  Spectatur  in  motu  ventorum  in  navibus  turn  impulsio 
torn  directio.  At  directio  ilia  qu®  fit  per  ckvum  non  multum 
pertmet  ad  inquisitionem  prsesentem,  nisi  quatenus  habeat  con- 
nezioQem  cum  motu  ventorum  in  velis. 


Ut  motus  impulsionis  in  vigore  est  in  prora,  ita 
niotiis  directionis  in  puppi ;  itaque  ad  eum  velum  ab  infra 
mali  puppis  est  maximi  moment!,  et  quasi  copiam  prsebet 
aoxiliarem  clavo. 

33.  Cum  pyxis  nautica  in  plagas  32  distribuatur,  adeo  ut 
semicirculi  ejus  sint  plagse  sedeeim,  potest  fieri  navigatio  progres- 
m  (non  angulata,  quse  fieri  solet  in  ventis  plane  contrariis) 
ctiamsi  ex  illis  sedecim  partibus  decem  fuerint  adversse,  et  sex 
tantum  favorabiles  * ;  at  ea  navigatio  multum  pendet  ex  velo  ab 
infra  mali  puppis ;  cum  enim  venti  partes  contrariae  itineri,  quia 
sunt  prsepotentes  et  clavo  solo  regi  non  possunt,  alia  vela  obver- 
suraforentjunacum  navi  ipsa,  in  partem  contrariam  itineris,  illud 
vehm  rigide  extensum,  ex  opposito  favens  clavo  et  ejus  motum 
fortificans,  vertit  et  quasi  circumfert  proram  in  viam  itineris. 

34.  Onmis  ventus  in  velis  nonnihil  aggravat  et  deprimit 
navem;  tantoque  magis  quo  flaverit  magis  desupcr.  Itaque 
tempestatibuB  majoribus  primo  devolvunt  antennas  et  auferunt 
vela  snperiora,  deinde,  si  opus  fricrit,  omnia ;  etiam  malos  ipsos 
incidont ;  quin  et  projiciunt  onera  mercium,  tormentorum,  &c. 
utallevent  navem,  ad  supematandum  et  praBstandum  obsequia 
undis. 

35.  Potest  fieri  per  motiun  istiun  ventorum  in  velis  navium 
(si  ventus  ftierit  alacris  et  secundus)  progressus  in  itinere  120 
Quiliarium  Italicorum  intra  spatium  24  horarum ;  idque  in  navi 

*  It  it  commonly  nSd  that  •  iquare-rigged  vessel  will  lie  withfrf  six  points  of  the 
^  whidi  b  wh«t  Bacon  intends  to  express;  so  that  there 'is  no  change  in  this 
'<9eGt  rinca  Idi  time. 
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mcrcatoria ;  sunt  enim  naves  qasedani  nuncise,  qujE  ad  offici 
celeritatU  apposite  estructai  sunt  (quas  caruvellas  vocant)  quse 
etiam  msjora  spatia  vincere  poasunt.  At  cum  vent!  plane  cx>u- 
trarii  sintj  remedio  ad  iter  promovendnm  utuntur  hoc  ultimo  et 
pusillo ;  ut  procedaiit  lat^raliter,  prout  ventus  permittit,  extra 
viam  itineris,  deinde  flectant  se  versus  iter,  atque  angulares 
istos  progrcssuB  rcpctant ;  ex  quo  generc  progreBsua  (qu'jd  est 
minus  quam  ipsum  serperc,  num  serpentes  einuant,  at  illi  angu- 
Icis  faciunt)  potcrlnt  fortassc  intra  24  bonis  vincere  millioria  1 5. 

Observationes  Jtlajoies. 

1.  Motus  iste  ventorum  in  velis  navium  habet  iuipulsionis 
SUM!  tria  prsecipua  capita  et  fontes,  uude  iiuit ;  unde  etiam 
pnecepta  sumi  possint  ad  euiu  augeiidum  et  fortiGcanduiii. 

3.  Primus  fons  est  ex  Quaitto  rend  qui  excipitur.  Nam 
nemini  dubium  esse  possit,  quia  plus  veuti  magis  conferat 
quam  minus.  Itaque  Quantum  ipsum  venti  procurandum 
diligenter.  Id  fit;t,  si  instar  palrmnfamilias  prudentioriun, 
et  frugi  sifflus  et  a  furto  caveamus.  Quare,  quantum  fifri 
potest,  nil  venti  disperdatur  aut  efi'undatur  ;  nil  etiaiii  surri- 
piatur. 

3.  Veutus  aut  supra  latera  navium  flat,  ant  infra  usque 
ad  aream  maris.  Atque  ut  homines  providi  solent  etiam 
circa  minima  quieque  magis  curate  (quia  majora  nemo  nun 
curare  potest),  ita  de  istis  inierioribus  ventis  (qui  pru<-uldubio 
non  tantum  possunt  quantum  superiores)  primo  vid<^nduin. 

-1'.  Ad  veutos  qui  circuiu  latera  navium  et  subter  vela 
ipsarum  potissimum  flant,  plane  est  oflicium  veli  ab  infra 
mali  rostri,  qate  inclinata  est  et  depressa,  ut  excipiantur ;  iie 
liat  dispendium  et  jactura  venti.  Idque  et  per  se  prodest,  el 
ventis  qui  retiquis  velis  ministrant  nil  obest.  Circa  hoc  noi) 
video  quid  ulterius  per  diligentiam  humanam  fieri  possit,  nisi 
fort«  etiam  ex  medio  navis  similia  vela  humitia  ailhibeantnr, 
instar  pinnarum  aut  alarum,  ex  utruque  latere  gemino,  cum 
venius  est  rectus. 

5.  At  quod  ad  cavendum  de  furto  nttinel,  quod  tit  cum 
vela  posteriora  ventum  ab  auterioribus  surripiaiit  in  vento 
recto  (nam  iu  laterali  omnia  vela  cooperantur),  non  video 
quid  addi   possit  diltgenti^e   huiitaiiie  ;    nist  forte  ut,   flante 
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Teoto  rectOy  fiat  scala  qusedam  velorum,  ut  posteriora  vela  a 
nalo  poppis  sint  humillima,  media  a  malo  principis  mediocria, 
aoteriora  a  malo  prorse  celsissima ;  ut  alterum  velum  alterum 
uoa  impediat,  sed  potius  adjuvet,  et  ventum  tradat  et  trans- 
inittat  Atque  de  primo  fonte  impulsionis  hsec  observata 
dot 

6.  Secundus  fons  impulsionis  est  ex  modo  percussionis 
t^ per  ventum;  quse,  si  propter  ventum  contractum  sit 
acata  et  rapida,  movebit  magis ;  si  obtusa  et  languida, 
minus. 

7*  Quod  ad  hoc  attinet,  plurimum  interest  ut  vela  medio- 
crem  extensionem  et  tumorem  recipiant ;  nam  si  extendautur 
rigide,  instar  parietis  ventum  repercutiunt ;  si  laxe,  debilis  fit 
impulsio. 

8.  Circa  hoc  bene  se  expedivit  in  aliqnibus  industria 
inunanay  licet  ma^s  ex  casu  quam  ex  judicio.  Nam  in 
veoto  laterali,  contrahunt  partem  veli  qu«  vento  opponitur, 
()QaDtam  possunt ;  atque  hoc  modo  ventum  immittunt  in 
Am  partem  qua  flare  debet.  Atque  hoc  a^nt,  et  volunt. 
Sed  interim  hoc  sequitur  (quod  fortasse  non  vident),  ut 
ventus  sit  contraction,  et  reddat  percussionem  magis  acutam. 

9*  Quid  addi  possit  industrise  humanse  in  hac  parte,  non 
video ;  nisi  mutetur  figura  in  velis,  et  fiant  aliqua  vela  non 
tumentia  in  rotundo,  sed  instar  calcaris  aut  trianguli  cum 
malo  aut  ligno  in  illo  angulo  verticis,  ut  et  ventum  magis 
contrahant  in  acutum,  et  secent  aerem  externum  potentius. 
Hie  autem  angulus  (ut  arbitramur)  non  debet  esse  omnino 
acutus,  sed  tanquam  triangulus  curtatus,  ut  habeat  latitu- 
dinero.  Neque  etiam  novimus  quid  profuturum  foret,  si  fiat 
tanquam  velum  in  velo ;  hoc  est,  si  in  medio  veli  alicujus 
majoris  sit  bursa  qusedam,  non  omnino  laxa  ex  carbaso,  sed 
cum  costis  ex  lignis,  quae  ventum  in  medio  veli  excipiat  et 
cogat  in  acutum. 

10.  Tertius  fons  impulsionis  est  ex  loco  ubi  fit  percussio  ; 
isque  duplex.  Nam  ex  anteriore  parte  navis  facilior  et  fortior 
est  impulsio  quam  ex  posteriore  ;  et  ex  supeiiore  parte  mali 
et  veil,  quam  2h  inferiore. 

11.  Neque  hoc  ignorasse  visa  est  industria  humana,  cum 
et  flante  vento  recto  plurimam  in  velis  mali   prorse  spem 
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potuuit;  et  in  imlaai*  et  trsnqaillitatibas  Tela  a  summo 
erigere  doo  negiigant.  Xt^ae  nobis  ia  prseseQtia  occtirrit, 
quid  humause  ex  bac  parte  iadostriie  addi  possit,  dIs!  forte 
quoad  primum,  ul  coosdtDaiitar  dao  atit  tres  mali  in  prors 
(mediu8  rectus,  reliqiii  indinad)  qnonim  vela  propeudeaut ; 
el  quoad  secunduai,  Dt  aniplieiitiir  vela  prorie  \a  sumuio,  et 
sint  minus  qaam  solent  esse  acuminata.  Sed  in  utroque 
caveudum  incomoiodo  periculi  ex  nimia  depressions  navis. 

Motus   Vejitorum  in  aUii  Macliinis  HunwnU. 

1.  MotuB  Ttlolendinorum  ad  vcntum  nihil  habet  subtilitatis, 
et  nihilominus  non  bene  demonstrari  et  explicari  solet.  Vela 
conatituuntur  recta  in  oppositum  venti  flantis.  Prostat  antem 
in  Ventura  unum  latus  veli,  alterum  latus  paulatim  flectlt  ae  et 
Bubducit  a  vento.  Conversio  autera  aive  consecutio  motus  fit 
aenipcr  a  latere  inferiore,  hoc  est,  go  quod  remotlus  est  a  vento. 
At  vcntus  superfundens  Be  in  adveraum  machine,  a  quatuor 
veliB  arctatur,  et  in  quatuor  intervallia  viara  suam  inire  co^tur. 
Eum  cumprcssionera  non  bene  tolerat  ventua ;  itaque  necesse  est 
lit  tanqunm  cubito  percutiat  latera  vclorura  et  proinde  vertat, 
qiiciuadiuodum  ludicra  vertibula  digito  impelli  et  verti  solent,' 

2.  Quod  si  vela  ex  lequo  expansa  eesent,  dubia  res  esset  ex 
qua  parte  foret  inclinatio,  ut  in  coau  baculi.  Cum  autera  proxi- 
nium  latus,  quod  occurrit  vento,  inipctum  ejus  dejieiat  in  latus  . 
uifui'ius,  atque  illinc  in  epatia;  curaque  latus  inferius  ventuin 
cxcipiat,  tanqiiani  palma  manue,  nut  in^tar  veli  Bcapliie ;  fit  pro- 
tinus  conversio  ab  ca  jHirte,  Notandum  autera  est,  originem 
luotus  esse  non  a  prima  impulsionc  qua;  fit  in  fronte ;  eed  a 
latendi  impul^one  poet  compressionem. 

3.  Probationes  quaadaiu  et  rxperiinenta  circa  hoe,  pro  au- 
g«ndo  hoc  motn,  fecimus,  turn  ad  piguus  caueie  recte  inventje 
Itun  ad  Msaxa ;  iniitamonta  hiijus  motus  effingentcs  in  veils  ex 
diartij^  et  vento  rx  foUibn^  Igitur  sdiiitlinius  lat«ri  \-cli  infe- 
riori  pltMU  inveriam  a  veuia,  ut  iMberet  veiittt$,  lateralis  jam 
JfaotiM,  amplius  quiddam  quod  |iercuierel :  nee  |>nifuit ;  plica 
3k  MOD  t«in  p«f«ii3M0iieai  vcnti  adit'^'^'^t^.  qu«m  ^vrtiiweiB 

LocAvimuj  l>>.-«t  nk  ad 
<ii»Bfi  djametti  wniaa 
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Telorum,  ut  ventus  magis  compressus  fortius  pcrcuteret ;  at  hoc 
obfiiit  potius ;  repercussione  motum  primarium  hebetante.  At 
Tela  fecimus  latiora  in  duplum,  ut  ventus  arctaretur  magis,  et 
fieret  j>ercussio  lateralis  fortior.  Hoc  tandem  mai]5nopcre  suc- 
cesait;  ut  et  longe  mitiore  flatu  fieret  convcrdio,  et  lunge  magis 
pemiciter  volveretur. 

Maadatwn.  Fortasse  hoc  augmentum  motus  commodius  iiet 
per  octo  vela,  quam  per  vela  quatuor,  latitudine  dupHcata ; 
nisi  forte  nimia  moles  a<jo:ravaverit  motum.  De  hoc  fiat 
experimentum. 

Mandofttm,  Etiam  lougitudo  vclorum  facit  ad  motum.  Nam 
m  rotitionibus,  levis  violentia  versus  clrcumferentiam  ajqui- 
paratur  longe  majori  versus  centrum.  Sed  tamen  hoc  con- 
jungitur  incommodum,  quod  quo  longiora  sunt  vela,  eo  plus 
distant  in  aummo,  et  minus  arctatur  ventus.  Res  non  male 
fortasse  se  habeat,  si  vela  sint  paulo  longiora,  sed  crescentia 
in  latum  circa  summitatem,  ut  palma  remi ;  sed  de  hoc  nobis 
compertum  non  est. 

vmuum.  In  his  experimentis,  si  ponantur  in  usu  ad  moleu- 
dina,  robori  totius  machina;,  prajcipue  fundament  is  ejus,  sub- 
veniendum.  Nam  quanto  magis  arctatur  ventus,  tanto  magis 
(licet  motum  velorura  incitet)  tamen  machinam  ipsani  concutit. 
4.  Traditur  alicubi  esse  rhedas  moventcs  ad  vcntum ;  de  hoc 
diligentius  inquiratur.* 

Mandatum.  RhedoB  movcutcs  ad  vcntum  nun  poterunt  esse 
cperaj  pretium,  nisi  in  locis  apertis  et  planitiebus.  Prajterea 
quid  fiet,  si  decubuerit  ventus?  Magis  sobria  esset cogitatio 
de  facilitando  motu  curruum  et  plaustrorum  per  vela  mobilia, 
ut  equi  vel  boves  minoribus  viribus  ea  traherent,  quam  de 
creando  motu  per  ventum  solum. 

'  Bacon  had  probably  heard  of  the  chariots  with  sails  constructed  by  Stevinus.  It 
**  Mid  that  one  of  these  was  still  in  existence  at  Stevcninque  in  1802,  and  that  on  the 
"^sion  of  the  marriage  of  the  Prince  of  Brunswick  it  was  brought  out :  but  it  seems 
f'j  have  been  unmanageable  in  consequence  of  the  inexperience  of  the  conductor.  See 
■^lemoire  tur  la  He  et  ten  Travaux  de  Stevin^  par  Steichen,p.  198.     Compare  Milton  : 

**  In  St-ricana,  where  Chincses  drive 
With  wind  and  sail  their  cany  wMirirons  light." 

Stevinus's  chariot  was  constructed  about  the  year  1600,  and,  according  to  Grotius» 
"fnt  three  times  as  fast  as  a  ship  at  sea.  He  speaks  of  a  trial  where  it  went  fourteen 
•^^es  in  two  hours.  (See  Steichen,  p.  104.)  Nothing  is  known  of  the  details  of  the 
instruction  of  this  chariot.  Milton  had  probably  read  wliat  Gonzales  de  Mendoza 
**y8  of  the  Chinese  sailing  chariots.  Mendoza 's  statement  does  not  seem  to  be  con- 
finned  by  later  and  better  informed  travellers.  Vide  Mendoza's  Histoire  de  la  Chine, 
f*  16.    I  quote  from  the  French  translation  of  1  GOO. 
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ProffnosHca  Ventorum,^ 
jidAn.n.  Divinatio    quo    ma^is   pollui  solet    vanitate 

OmnriiB.  stiperslitionc,  eo  pjrior  pars  ejus  magis  recipieiid 
et  <'ot<-iiila.  Natiiralis  vero  divinatio  aliquando  certior  est, 
iiliijimiulu  niagis  in  luhrico,  pront  subjectum  se  habet,  circa 
(|iiod  vcrsatur.  Quod  si  fuerit  iiaturse  constantis  et  reg-ularis, 
rertam  flJidt  preedicitonein  ;  si  variie,  et  coinpositte  tati(|uaiii 
ex  natnm  et  cjisii,  failacem.  Attamen  etiarn  in  subjectu 
vnrio,  si  (liiigfiiter  canonizetur,  tenebit  piJedictio  ut  pluri- 
iinim  ;  teinpnris  forte  momenta  non  assequeiur,  a  re  iion 
innltiirii  orrabit.  Quinetiam  quoad  tempora  eventus  et  com- 
plementi,  noiinidlie  prtedictiones  satis  certo  coiliniabunt ;  ete 
videlicet  qua?  siiinuntur  noii  a  causis,  vermii  ab  ipsa  re  jam 
inchoata,  sed  cilius  so  prodente  in  materia  proclivi  et  nptius 
dispusita,  quftiuinalia;  ut  in  topit-Is  circa  hunc  32  articn- 
Imn  Biiperius  diximus.  Prognosttiia  igitnr  Veiitorum  jam 
proponenius,  misceiites  noanihil  necessario  de  Prognosticis 
Pluviarum  et  Serenitalis,  quie  bene  distrahi  iion  poterant 
sed  justitni  de  lllis  inqiiisitionem  prupriis  tituHs  reuiittentes. 

1,  Sol  ei  orions  ccruntur  concavtia,  dabit  eo  ipao  die  ventos 
nut  iinbrea ;  si  apparoat  tanquam  leviter  excnvatus,  ventos ;  si 
ctivus  in  profundo,  imbres. 

a.  Si  sol  orinlur  piillidu»  et  (ut  nos  loquimur)  aqueus,  denotat 
pluviani ;  si  ocridat  piillidu^,  ventum. 

3.  Si  corpus  ipeuni  solis  in  occaaa  cematur  taiK^uara  san- 
guincum,  pmmonsintt  magnos  venio^  in  plures  dies. 

4.  Si  in  exortii  :$oIia  radii  ejus  spectnntur  rutili,  uon  flavi, 
dunoiat  pUivins  potius  t)uam  ventos;  idem  que,  si  talcs  apfia- 
reaat  in  occksll 

5.  Si  in  ortu  ant  ocensn  solis  speclantur  radii  ejus  tanquain 
contract!  ant  curtati,  iieque  eminent  illustree^  licet  nubes  absinl^, 
signifieut  inibrrs  jxitius  quam  ventos. 

6.  Si  ante  ortum  solis  ostendent  se  radii  pnocunores,  et 
ventum  denotat  et  imbres, 

7.  SI  in  extirlu  sidis  (lorrtgnt  sol  radios  e  nubibus,  medin 
sulic  nuneute  oooperto  nubtbiis.  s^nificttbit  pluviaui;  masime 
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ei  erumpant  radii  illi  deorsum^  ut  sol  cematur  tanquam  barbatus. 
Quod  si  radii  erumpant  e  medio^  aut  sparsim^  orbc  exteriore 
cooperto  nubibus,  magnas  dabit  tcmpestates  et  ventorum  et 
imbrium. 

8.  Si  sol  oriens  cingitur  circulo,  a  qua  parte  is  circulus  se 
aperuerit,  expectetur  ventus ;  sin  totus  circidus  sequaliter  de- 
fluxerit,  dabit  serenitatem. 

9.  Si  sub  occasum  solis  appareat  circa  eum  circulus  candidus, 
levem  denotat  tempestatem  eadem  nocte ;  si  ater  aut  subfuscus^ 
Tentom  magnum  in  diem  sequentem. 

10.  Si  nubes  rubescant  exoricnte  sole,  praedicunt  ventum ;  si 
occidente,  serenum  in  posterum. 

11.  Si  sub  exortum  solis  globabunt  ee  nubes  prope  solem, 
denunciant  eodem  die  tempestatem  asperam ;  quod  si  ab  ortu 
repellantur  et  ad  occasum  abibunt,  serenitatem. 

12.  Si  in  exortu  solis  dispergantur  nubes  a  lateribus  solis, 
alijB  petentes  Austrum,  alise  Septentrionem,  licet  sit  coelum 
6€renum  circa  ipsum  solem,  praemonstrat  ventos. 

13.  Si  sol  sub  nube  condatur  occidens,  pluviam  denotat  in 
posterum  diem ;  quod  si  plane  pluet  occidente  sole,  ventos 
potius ;  sin  nubes  videantur  quasi  trahi  versus  solem,  et  ventos 
et  tem[jcstatem. 

14.  Si  nubes,  exoriente  sole,  videantur  non  ambire  solem, 
sed  incumbere  ei  desuper,  tanquam  eclipsim  factura?,  porten- 
dunt  ventos,  ex  ea  parte  orituros  qua  ilia)  nubes  inclinaverint. 
Quod  si  hoc  fiiciant  mcridic,  et  venti  fient  et  imbres. 

15.  Si  nubes  solem  circuncluserint,  quanto  minus  luminis 
fdinquetur  et  magis  pusillus  apparebit  orbis  solis,  tanto  tur- 
Wdior  erit  tempestas.  Si  vero  duplex  aut  triplex  orbis  erit,  ut 
^Ppareant  tanquam  duo  aut  tres  soles,  tanto  erit  tempestas 
^trocior  per  plures  dies. 

16.  Novilunia  dispositionum  aeris  significativa  sunt;  sed 
niagis  adhuc  ortus  quartus,  tanquam  novilunium  confirmatum. 
ttenllunia  autem  ipsa  praesagiuut  magis,  quam  dies  aliqui  ab 
"psis. 

17.  Diuturna  observatlone,  quinta  luncB  suspeeta  est  nautis, 
ob  tempestates. 

18.  Si  luna  a  novilunio  ante  diem  quartum  non  apparuerit, 
lurbidum  aerem  per  totum  mensem  praedicit. 

19.  Si  luna  nascens,  aut  intra  prinios  dies,  cornu  habuerit 
inferiua  ma^yis   obscurum   aut  fuscum,   aut  quovis  modo  non 
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pwriini,  iliea  turbidoa  ct  teiiipestatea  dabit  ante  pleniluniu 
circa  raediura  fuerit  decolor,  circa  ipsum  plenilunium  ^eqiieii' 
tur  tcmpestatefl;  ei  cornu  supcrius  hoc  patiatur,  circa  lunac 
decrescent  em. 

20.  Si  ortu  in  quarto  pura  ibit  Iiina  per  coelum,  nee  cornlbu^ 
obtuais,  neque  prorsiis  jai-ena,  neque  prorsua  recta,  se<l  me- 
diocris,  aereuitatem  promittit  inajore  ex  parte  viaque  ad  novi- 
lunium. 

21.  Si  in  ortu  illo  rubicunda  fiierit,  ventos  portendit;  si 
riibiginoaa  ant  obatra,  pluvias;  eed  nil  honim  uignificat  ultra 
pleni  lunium. 

22.  Recta  luiia  eemper  fere  minax  est  et  infesta,  potissimum 
autem  denunciat  ventos;  at  si  apparent  comibus  obtuaia  et  cniv 
tiitia,  imbrea  poll  us. 

23.  Si  ftlterum  cornu  luncc  magia  acuminatum  fuerit  et  ri^- 
dum,  altero  inagis  obtuso,  ventos  potius  significat :  si  utrunqae 
pluriam. 

24.  Si  circulus  aut  halo  circa  lunam  appareat,  pluviain  potiua 
significat  quam  ventos ;  niei  stet  rectn  luna  intra  euni  circuluro, 
tiini  vero  utninque. 

25.  Circuli  circa  lunam  ventos  semper  denotant  ex  parte  qua 
ruporint ;  etiam  splendor  illustris  circnU  in  aliqua  parte,  ventos 
ex  ea  parte  qua  gplendet. 

26.  Circuli  circa  lunam,  si  fuerint  duplices  aut  triplicea,  pne- 
monstrant  horrldas  et  a^peras  tempestates ;  at  multo  ms^is,  u 
illi  circuli  non  fuerint  integri,  sed  maculosi  et  interstlneti.  I 

27.  Plenilunia,  quoad  colorea  et  hnloncs,  eadem  forte  deno- 
tant, quiB  ortua  quartua ;  sed  mt^Is  praeaentia,  uec  tam  pro- 
eras  tinata. 

2S.  Plenilunia  solcnt  esse  magia  uerena  quam  cteterie  istatea 
luniB ;  sed  eadem,  hioine,  quandoque  intensiora  dant  frigorn. 

29.  Luna  sub  occasum  soils  amjiliata,  et  tamen  lununusa, 
nee  subfueca,  eerenitatem  portiit  in  plurcs  dies. 

30.  Eclipses  lunai  quasi  semper  coraitantur  venti ;  solis,  se« 
renitas ;  phtvite  raro  altenitnmi. 

.31.  X  CO nj unction ibus  reliquia  planetarum,  pneter  solem, 
expectabia  ventos,  et  ante  et  post ;  a  conjunclionibus  cura  sole,, 
aercnitntem. 

32.  In  exortu  Pleiadura  et  Hvadum  sotiuuntur  inihres  et 
pluviic,  aed  tranqnillie ;  m  cxiirlu  OriouJs  et  Arcturi,  tempe- 
atatcs. 
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33.  Stell©  (ut  loquimur)  discurrentes  et  sagittantes  protinua 
ventos  indicant  ex  ea  parte  unde  vibrantur.  Quod  si  ex  variis 
aut  etiam  contrariis  partibus  volitent,  magnas  tempestates  et 
ventonim  et  imbrium. 

34.  Cum  non  conspiciantur  Stellas  minusculae,  quales  sunt 
quas  vocant  Asellos,  idque  fit  ubique  per  totum  coelum,  magnas 
prsmonstrat  tempestates  ct  imbres  intra  aliquot  dies ;  quod  si 
alicubi  stellae  minutae  obscurentur,  alicubi  sint  clarae,  ventos 
tantum,  sed  citius. 

35.  Coelum  aequaliter  splendens  in  noviluniis,  aut  ortu  quarto, 
wrenitatem  dabit  per  plures  dies ;  sequaliter  obscurum,  imbres; 
u»aqualiter,  ventos,  ab  ea  parte  qua  cernitur  obscuratio.  Quod 
sisubito  fiat  obscuratio  sine  nube  aut  caligine,  quae  fulgorem 
stellarum  perstringat,  graves  et  aspene  instant  tempestates. 

36.  Si  planetarum  aut  stellarum  raajorum  aliquam  incluserit 
circulus  integer,  imbres  praedicit ;  si  fractus,  ventos  ad  eas 
partes  ubi  circulus  deficit. 

37.  Cum  tonat  vehementiua  quam  lulgurat,  ventos  dabit 
Kagnoa:  sin  crebro  inter  tonandum  fulserit,  imbres  confertos 
etgrandibus  guttis. 

38.  Tonitrua  matutina  ventos  significant ;  meridiana  imbres. 

39.  Tonitrua  mugientia,  et  veluti  transeuntia,  ventos  signifi- 
^Dt;  at  quae  inajquales  habent  fragores  et  acutos,  procellas, 
tarn  ventorum  quam  imbrium. 

40.  Ciun  coelo  sereno  fulguraverit,  non  longe  absunt  venti  et 
ifnbres  ab  ea  parte  qua  lulgurat;  quod  si  ex  diversis  partibus 
cceli  fulguraverit,  ^equentur  atroces  et  horridae  tempestates. 

41.  Si  fidguraverit  a  plagis  coeli  gelidioribus,  Septentrione 
^t  Aquilone,  sequentur  grandines  :  si  a  tepid ioribus,  Austro  et 
Zepbyro,  imbres  cum  coelo  asstuoso. 

42.  Magni  fervores  post  solstitium  aestivale  desinunt  ple- 
ninque  in  tonitru  et  fulgura ;  quae  si  non  sequantur,  desinunt 
m  Yentos  et  pluvias  per  plures  dies. 

43.  Globus  flammae,  quem   Casto7'em  vocabant  antiqui,  qui 

cernitur  navigantibus  in  mari,  si  fucrit  unicus,  atrocem  tem- 

I>estat<?m  praenunciat  ( Castor  scilicet  est  frater  interniortuus), 

at  innlU)  magis,  si  non  haeserit  malo,  sed  volvatur  aut  saltet. 

Quod  si  fucrint  gemini  (praeccnte  scilicet  Polluce  fratre  vivo), 

idque  tempestate  adulta,  salutare  signum  habetur.     Sin  fuerint 

treg  (superveniente  scilicet  Helena^  pcstc  rcrum)  magis  dira 

iDcumbet  tempestas.     Yidetur  sane  unicus,  crudam  significare 
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mftteriam    tcmpesutis ;     dujilex,   qiia^   coctam  et  maturatn , 
triples  vel  rouliiplcx,  copinm  legre  dissipabilein.' 

44.  Si  cunepiciautur  nubcB  ferri  incitatius  ccelo  eereno,  ex- 
pccteiitur  venti  ab  ea  parte  a  qua  feruntur  nubes.  Quod  si 
globabuntur  et  glutnerabunt  gimiil,  cum  sol  appropintjuaTerit  ad 
earn  partem  in  qua  globautur,  incipicDt  discuti ;  quod  si  ilis- 
cutli>iitur  magU  versus  Boream,  significat  ventum;  si  versus 
AuMtrum,  pluviaa. 

45.  Si  occidente  sole  nubea  orientur  atrs  aut  fuscK,  imbrem 
tiignilicat;  ai  adveraus  solein,  in  Oriente  scilicet,  eodeiu  Docte ; 
HI  juxta  solem  ab  Occidente,  in  [tosterum  diem,  cum  Tcntie. 

46.  Liquidatio  aive  disserenatio  cceli  nubili,  incipiens  in  con- 
trarium  vcnti  qui  6iit,  serenitatem  significat ;  sed  a  parte  venti, 
nihil  indicat,  sed  iiicerta  res  est. 

47.  Conspiciuutur  quandoque  plures  veluti  camene  aut  con- 
tignationea  nubium,  altera  super  altcras  (ut  aliquando  quinque 
simul  80  vidlsBC,  et  notasae  affirmet  Gilbcrtua'),  et  semper 
atriorea  aunt  infimai,  licet  quandoque  secus  appareat,  quia  can- 
didiorca  visum  magis  htcessunt.  Duplex  contignatio,  e!  aif 
Bpiasior,  pluviiis  denotit  inslantea  (prajsertim  si  nubes  inferior 
ceriiutnr  quasi  gravida) ;  plurcs  contignationes  pereodinant 
pluvias. 

48.  Nubes,  ai  ut  vellera  lanse  spnrgantiir,  bine  indo,  tempe- 
elutea  denotanl;  quod  si  in^itar  squamanuD  aut  testarum  altijra 
alteri  incumbat,  siccitatem  et  serenitatem. 

49.  Nubes  plumata:  ct  similes  ramia  palma;,  aut  floribue  iridis, 
imbrea  protinua,  non  ita  multo  post,  denunci:int. 

50.  Cum  montes  et  collea  con^piciantur  veluti  pilcati,  incum- 
bentibuB  in  illis  nubibus,  eosquc  circumplectontibus,  tempo- 
statt-a  praimouatront  immincntca. 

ol.  Nubes  electrinffi  et  aureie  anf«  occaaum  sobs,  et  tanquam 
cum  6mbriis  deauratis,  poatquam  sol  magis  condi  ccepcrit,  sere- 
nit  a  tea  pneinonstrant, 

52,  Nubes  lutein,  et  tanquam  coenosaa,  significant  imbrem 
cum  vento  ins  tare. 

53.  Nubecula  aliqua  non  ante  visa  subito  ee  moostrans,  ccelo 
circum  sercno,  pncscrtim  ab  occidente  aut  circs  meridiem,  tem- 
pestatem  indicat  iugruentfm. 

■  TKay,  11.  [37.]:  ind  rrt  Iiltirr,  HrtroroL  VrL  p    164. 
'  "VldlrgotcFt,  iiidic«iittbus  nubium  (lobU^qutDititE 
I  podUonr  >b  boftwotr- " — Githtrt,  FkfM.  l 
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54.  Nebulas  et  caligines  ascendentes  et  sursum  se  recipi- 
entes,  pluvias ;  et  si  subito  hoc  fiat,  ut  tanquam  sorbcantur, 
ventos  praedicunt ;  at  cadentes  et  in  vallibus  residentes^  scre- 
nitalem. 

55.  Nube  gravida  candicantc,  quam  vocant  antiqui  tempe- 
statmalbam,  sequitur,  sestate,  grando  minutus  instar  confituras ; 
liieme,  nix. 

56.  Autumnus  serenus  ventosam  hiemem  prsemonstrat ;  ven- 
tosa '  hiema,  ver  pluviosum ;  ver  pluviosum,  aestatera  serenam ; 
8erena  aestas,  autumnum  ventosum.  Ita  ut  annus  (ut  proverbio 
dicitor)  sibi  debitor  raro  sit ;  neque  eadcm  series  tempestatum 
^eat  per  duos  annos  simul. 

57.  Ignes  in  focis  pallidiores  solito,  atque  intra  se  murmu- 
nmtes,  tempestates  nunciant.  Quod  si  flamma  flexuose  volitet 
et  sinuet,  ventum  praecipue ;  at  fungi  sive  tuberes  in  lucemis, 
pluTias  potius. 

58.  Carbones  clarius  perlucentes,  ventum  significant ;  etiam 
cum  favillas  ex  se  citius  discutiunt  et  deponunt. 

59.  Mare  cum  conspicitur  in  portu  tranquillum  in  superficie, 
et  nihilominus  intra  se  murmuraverit,  licet  non  intumuerit, 
ventum  praedicit. 

60.  Littora  in  tranquillo  resonantia,  marisque  ipsius  sonitus 
cum  plangore  aut  quadam  echo  clarius  et  longius  solito  auditus, 
ventos  pnenunciant. 

61.  Si  in  tranquillo  et  plana  superficie  maris  conspiciantur 
8pumaB  hinc  inde,  aut  corona?  albic,  aut  aquarurn  bullae,  ventos 
predicant;  et  si  haec  signa  fuerint  insigniora,  asperas  tempe- 
states. 

62.  In  mari  fluctibus  agitato  si  appareant  spumae  coruscautea 
(qnas  pulmones  inannos  vocant),  praenunciant  duraturam  tem- 
pestatem  in  plures  dies.    • 

63.  Si  mare  silentio  intumescat  et  intra  portum  altius  solito 
insurgat,  aut  aestus  ad  littora  celerius  solito  accedat,  ventos 
pranunciat. 

64.  Sonitus  a  montibus,  nemorumque  murmur  increbrescens, 
atque  fragor  etiam  nonnullus  in  campestribus,  ventos  portendit. 
Ccrii  quoque  murmur  prodigiosum,  absque  tonitru,  ad  ventos 
maxime  spectat. 

65.  Folia  et  paleae  ludentes,  sine  aura  quae  sentiatur,  et  lanu- 

'   Vtntomt  in  the  original.  — J.  S. 
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gtiic*  jilantJirdm  vulilantes,  plum^ue  in  aqaia  mnataiiteB  c 
ollu'Jcntcfi,  ventos  BJemc  nuncianL 

ftd.  AvGi  aquatinc  concareantes  et  gregatim  volaiitea,  mei 
^iquc  prn-cipuc  ct  fulica:  a  mnri  SDt  stognis  fugientes,  et  a 
litlDm  nut  rijHi^  liroptimtitcs,  prac^eitiin  cum  cI:ingore,  et  la 
ilenli'H  in  oiccu,  vcntoe  prtGnunciaot,  niaxime  ni  hoc  facial 
iniitic. 

117.  At  t'.Trcatrcs  volucrce  cuntra,  aquam  petcnt«s  eainqiu 
nlii  porcuFientea  ct  clangores  dantea  ct  ez  pcrfuadentc^,  i 
])rRid|)iio  eornix,  tompeatatcfi  portendunt. 

66.  Mcr^ji  Aiiatcequc  ante  veiitum  pcnnas  rostro  purgant ;  i 
iiiinerdH  t:laiigoro  sud  iuiportuno  pluviam  invocant. 

60.   Arildft  peteiu  cxcclsa,  adeo  ut  nubem  quandoque  hui 
leiu    Hupervolai'c   ouiisjiiciatiir,   vcntum   significat.     At   mllv 
(HiTitnt  in  Hublimi  voIantcB,  eorenltateni. 

70.  Citrvi  eiugultii  quodam  latrnnt^a,  m  coatiauabuDt,  ventot 
d^iintanl ;  »i  vvro  cartitiiii  \  ucem  resurbcbunt,  aut  per  intervallA 
laugiora  crocilflbunt,  iuibri?^ 

TI.  NdCttm  giimtla  piitabatur  ab  antiqui^  mutationem  tem 
pcatatid  {mi^monstnirc ;  si  iu  Ecreo^,  iiubres;  d  in  DubiIo| 
•eriMiituti'iu ;  nt  npud  nos.  nocltia  claro  ct  Ubenter  ululan 
wrvuitntw  iilfTuiiqtK'  itidical,  pnifcjpuc  kiejne. 

73.  A\t!4  in  nrlMtrilitifi  hnbilante^,  $i  in  nidoe  suos  eedulil 
i'uyitMtt  ttl  It  pabulo  cilius  r^cedant,  tempeeiatesprasiKiiLjU^.itt 
KrdM  r«iu  ia  wnmm  tbaa  tmtis,  Mit  oorrtts  t-*^—.  imbrea 


TS>  IM}>luiii  tntaqoiUo  aari  hadTMBtw  I 

IM  (WOMttU  WltatttW,  sot    l)IM 

ftmiU. 
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77.  Trifolium  inhorrcscere^  et  folia  contra  tempestatem 
rabrigere,  pro  certo  ponit  Pllnius. 

78.  Idem  ait^  vasa  in  quibus  esculenta  reponuntur  quando- 
que  gudorem  in  repositoriis  relinquere,  idque  diras  tempestates 
pranunciare. 

.vwwfvw.  Cum  pluvia  et  venti  habeant  materiam  fere  com- 
munem;  cumque  ventum  semper  prsecedat  nonnulla  con- 
densatio  aeris^  ex  acre  noviter  facto  intra  veterem  recepto, 
ut  ex  plangoribus  littorum,  et  excelso  volatu  ardese^  et 
aliis  patet;  cumque  pluviam  similiter  pnecedat  aeris  con- 
densatio  (sed  aer  in  pluvia  postea  contrahitur  magis^  in 
ventis  contra  excrescit),  necesse  est  ut  pluviae  habeant  com- 
plam  prognostica  cum  ventis  communia.  De  iis  consule 
Prognostica  Pluviarum,  sub  titulo  suo. 

Imitamenta  Ventorum. 

AdArtu  '^i  animum  homines  inducere  possent,  ut  cou- 

^^"^'  templationes  suas  in  subjecto  sibi  proposito  non 
ttimium  figerent,  et  csetera  tanquam  parerya  rejicerent ;  nee 
<^ircaipsum  subjectum  in  infinitum  et  pleruuque  inutiliter  sub- 
^'liWent ;  haudquaquam  talis,  qualis  solet,  occuparet  ipsos 
^^"por,  sed  transferendo  cogitationes  suas  et  discurrendo, 
plurima  invenirent  in  lons^inquo  qua;  prope  latent.  Itaque  ut 
injure  Civili,  ita  in  Jure  Natune,  procedendum  animo  sagaci 
•w  similia  et  conforniia. 

1.  Folles  apud  homines  JEoli  utres  sunt ;  unde  ventum  quis 
pj^mere  possit,  pro  modulo  nostro.  Etiam  interstitia  et  fauces 
^ontium,  et  aedificiorum  anfractus,  non  alia  sunt  quam  folles 
^jores.  In  usu  autem  sunt  folles  praecipue  aut  ad  excitationem 
nanunarum,  aut  ad  organa  musica.  Follium  autem  ratio  est, 
^^  sugant  acrem  propter  ratlonem  vacni  (ut  loquuntur),  et 
^^ittant  per  compressionem. 

2.  Etiam  flabellis  utimur  manualibus  ad  faciendum  ventum 
ft  refrigeria,  impellendo  solummodo  aerem  leniter. 

3.  De  coenaculorum  aestivorum  refrigeriis  qusedam  posuimus 
^  responso  ad  artic.  9.  Possunt  inveniri  alii  modi  magis 
^^^^^ti,  prajsertim  si,  follium  modo,  alicubi  attrahatur  aer,  ali- 
^ti  emittatur.  Sed  ea  qua)  jam  in  usu  sunt  ad  simplicem 
^preasionem  tantum  referuiitur. 
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4.  Flatus  111  microcosmo  et  animalilms,  cum  ventis  in  munda 
majore  optime  conveiiiunt ;  nam  et  ex  humore  gignuntur  et 
cum  humore  alternant,  ut  faciunt  venti  et  pluvise;  et  a  calore 
fortiore  dissipantur  et  persplrant.  Ab  lUis  autem  transferenda 
est  certe  ea  observatio  ad  ventos ;  quod  scilicet  gignantur  flatus 
ex  materia  qua3  dat  vaporem  tenacem,  nee  facile  resolubilem ; 
ut  faba3,  et  legumina,  et  fructus ;  quod  etiam  eodem  modo  86 
habet  in  ventis  majoribus. 

5.  In  destillatione  vitrioli  et  aliorum  fossilium,  qu»  gout 
magis  flatuosa,  opus  est  receptaculis  valde  capacibus  et  amplifly 
alioqui  effringentur. 

6.  Ventus  factus  ex  nitre  commisto  in  pulvere  pyiio,  erum- 
pens  et  inflans  flammam,  ventos  in  universe  (exceptis  fulminosis) 
non  tantum  imitatur,  sed  exuperat. 

7.  Hujus  autem  vires  premuntur  in  machinis  humanis,  ut  in 
bombardis,  et  cuniculis,  et  domibus  pulverariis  incensis ;  utrum 
autem,  si  in  acre  aperto  magna  pulveris  pyrii  moles  incensa 
esset,  ventum  ex  aeris  commotione  etiam  ad  plures  horas  exci- 
tatura  esset,  nondum  venit  in  experimentum. 

8.  Latct  spiritus  flatuosus  et  expansivus  in  argento  vivo, 
adeo  ut  pulverem  pyrium  (ut  quidam  volunt)  imitetur,  et  parum 
ex  eo,  pulveri  pyrio  admistum,  eum  reddat  fortiorem.  Etiam 
de  auro  loquuntur  chymistse,  quod  periculose,  et  fere  tonitrui 
modo,  in  qnibusdam  prajparationibus  erumpat ;  sed  de  his  mibi 
non  compertum  est.* 

Observatio  Major. 

Motus  ventorum  tanquani  in  speculo  spectatur  in  motibus 
aquarum  quoad  plurima.'^ 

Venti  magni  sunt  inundationes  aeris,  quales  conspiciuntui 
inundationes  aquarum  ;  utraeque  ex  aucto  Quauto.  Quem 
adinodum  aquJB  aut  descendant  ex  alto  aut  emanant  e  terra 
ita  et  ventorum  nonnulli  sunt  dejecti,  nonnulli  exurgunt 
Quemadnioduni  nonnunquam  intra  anines  sunt  contrari 
motus  ;  unus  fluxus  maris,  alter  cursus  amnis ;  et  nihik 
minus  unicus  efficitur  motus,  praevalente  fluxu  maris ;  ita  e 


'  See  Beckroann,  HisL  of  Invent,  [iii.  128.],  for  an  account  of  the  diacovery 
fulminating  gold. 

^  We  find  this  analogy  in  Aristotle.     See  the  Problems,  xxvi.  38.,  and  compaic  t 
Mtteorol.  i.  13. 
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iaotibus  ventis  contrariis,  major  in  ordinem  redigit  minorem. 
Quemadmodum  in  currentibus  maris  et  quorundam  amnium 
aiiquando  evenit,  ut  gurges  in  summitate  aquae  in  contrarium 
vergat  g^urgiti  in  profundo ;  ita  et  in  aere,  fiantibus  simul 
fontrariis  ventis,  alter  alterum  supervolat.  Quemadmodum 
suot  cataractae  pluviarum  in  spatio  angusto  ;  similiter  et 
turbines  ventorum.  Quemadmodum  aquae,  utcunque  pro- 
grediantur,  tamen  si  perturbatae  fuerint,  interim  undulant^ 
modo  ascendentes  et  cumulatae,  modo  descendentes  et  sulcatae; 
similiter  faciunt  et  veuti,  nisi  quod  absit  motus  gravitatis* 
Sunt  et  aliae  similitudines,  quae  ex  iis  quae  inquisita  sunt  notari 
possunt. 

Canones  Mobiles  de  Ventis. 

Qmww.  Canones  aut  particulares  sunt  aut  generales ; 
utrique  mobiles  apud  nos.  Nil  enim  adhuc  pronunciamus. 
At  particulares  ex  singulis  fere  articulis  possunt  decerpi  aut 
cxpromi ;  generales,  eosque  paucos,  ipsi  jam  excerpemus  et 

subjungemus. 

1.  Ventus  non  est  aliud  quippiam  ab  aere  moto,  sed  ipse 
^''z*  mofus ;  aut  per  impuhionem  simplicem^  aut  per  im- 
^i^xonem  vapor um, 

2.  Venti  per  inipulsionem  aeris  simplicem  fiunt  quatuor 
ttiodis ;  aut  per  motum  aeris  naturalem  ;  aut  per  expan- 
sionem  aeris  in  viis  solis  ;  aut  per  receptionein  aeris  ex 
frigore  subitaneo  ;  aut  per  compressionem  aeris  per  corpora 
externa. 

Possit  esse  et  quintus  modus,  per  agitationem  et 
concussionem  aeris  ab  astris ;  sed  sileant  paulisper 
hujusmodi  res,  aut  audiantur  parca  fide. 

3.  Ventorum  qui  fiunt  per  immistionem  vaporum  praeci- 
pua  causa  est  superoneratio  aeris  per  aerem  noviter  factum 
^^  vaporibus  ;  unde  moles  aeris  excrescit,  et  nova  spatia 
<|u«rit 

^*  Quantum  non  magnum  aeris  superadditi  magnum  ciet 
^umorem  in  aere  circumquaque  ;  ita  ut  aer  ille  novus  ex 
resolutione  vaporum  plus  conferat  ad  motum  quam  ad  mate- 
•^lam ;  corpus  autem  magnum  venti  consistit  ex  aere  priore ; 


iACi^UL*  at-r  ij<>vu^  iu^ri m  vi-fi^rpiu  aute  *se  agit,  ac  si  corpc^ra 
bi:|>aratu  e^fi^Lt  ;    ^4^<l    iiuii4|ue  coiiiiiiista   ampliorem   locuin 

.;.  ^iuauilii  u\uul  ronrutiit  |)iiiicifiium  motus  praeter  ipsaiii 
oUjiiJMiiieruiitiiu^iii  ttAMj^i  tii!ce^Miriuiii  (juippiam  est  illud,  et 
priiu-ijiultj  till  liiit  ut  vi  luif^ttt ;  uiide  tit,  ut  venti  magni  et 
iuipuiuijai  I'liii)  (II iaiitur  lu  iiU|HToiit*ratioiie  aeris  simplici. 

(i.  ijiiudiiir  taiiiit  urrt^MMitiu  ad  Hii[)eronerationeiTi  aeris; 
ti^liiraliii  a  buliltn  riiiuM!^ ;  tlrjiu'tio  ex  media  regione  aeris 
i,i|iiaui  viaaiu  )  \  diiatiipatio  ex  nube  facta  ;  et  niobilitas  atque 
aitiiuiitiia  ixhalaiiohU  ip^viuM, 

/.  Aluiub  vt^uti  ipiawi  Mein|>er  lateralis  est ;  verum  is  qui 
tit  pui  toa[»4jiiUit)iatiuiieiu  Kiiii|>!uvui>  usque  a  principio;  is  qui 
til  pui'  uxpiiatioiit^ui  e  terra  aut  repen*u$$ioueiu  ab  alto,  non 
uiultik  \K^i  I  UMi  eiuptio  aut  prieeipitiuui  aut  reverberatio 
tueriut  «i,iluKHluui  violeuta. 

S.  Aoi  uoiiuullitiu  ivaipre^NJoueu)  tolerdt*  antequam  super- 
uuciatioikoni  [.»ejcipia€  cc  aoieui  ivuti^uuui  iui^iellat ;  ex  quo 
til    ui  miitJcvi  \ci>ii  XI uc  ptiutu  ileusiores  quaui  aer  quietus. 

S>.  VJiiii.uj  \cuil  ^uil»que  itiodis ;  aut  coeunci^U2>  viip^.i- 
libu.^;     -4<(    aKS>i « VI  ct:»N  ;    auc  sublimaris ;   auc   crunsv^ctzs  ; 

U\  V.-.'vi*.*t  ^Hjii/ic-'s  iajuc  iileo  ipse  aer  in  plavmixi. 
^I^i4»u*iv>i  .i»Hii!\ ;  auc  |n.'i  o^piaiti  a^iJ;•^JWHlfe«l  i  auc  per  fri- 
vol u  cvHiia.it.-uiiUia  ;  .laf  |Ki'  veiirus^  >Jiitr'xrMiS'  oiiiiipeUenoe!^ : 
aiu  uci  ^;^>^i;^.  !»j)iii;it;u{ioui;es, 

[[.  t  \»ii  V;ijK>»i;s«  ^uaai  exjiaian%utes  >tia(er*a  ventanun 
xsiuu      bs  u.Ui   ox   v  xiiiUaciouibuN  Ttun^uam  piiivia.  ex  vapu- 

.:»u.^    vi'i.'iNNl»iii'.    W.iiiJ.       \l    :ilu%i     lUieiir^Ct  <|m»*i    fttCti    vihICT 

.Cvuu^t.    .vc  NtUv   iVitt  >>!.it»iiaaii<»  'iuam  :tli   -v   rxiittbu!^ 


"^     j   't.  »«    .M*    « 
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fornites  varie  disponantnr,  diversi  venti,  ut  pluiimuni,  simul 
spirant;  sed  fortior  debilioreiii  aut  obruit  aut  flectit  in  cur- 
rentem  suum. 

15.  Ubique  generantur  venti,  ab  ipsa  terrap  superficie  usque 
adfrigidam  regionem  aeris ;  sed  frequentiores  in  proximo, 
fortiores  in  sublimi. 

16.  Regiones  quse  habent  ventos  Asseclas  ex  tepidis,  sunt 
didiores  quam  pro  ratione  cliinatis  sui ;  quse  ex  gelidis, 
friffidiores. 

Charta  Humana  ;  sive  optativa  cum  proxtmis^  circa  ventos. 

<¥toiM.  1.  Vela  navium  ita  connponere  et  disponere,  ut 

minore  flatu  majorem  confidant  viain.     Res  insigniter  utilis 
ad  compendia  itinerum  per  mare,  et  parcendum  impensis. 
fnximmn,     Proximum  non  occurrit  adhuc  inventum,  prsecise 

m  practica.     Sed  consule  de  eo  observationes  majores  super 

articulum  26. 

f¥atiK.         2.  Molendina  ad   ventum  et   vela  ipsorum  ita 

fahricari,  ut  minore  flatu  plusmolant.     Res  utilis  ad  lucrum. 

Protfmum.     Consulc  dc  Hoc  experimenta  nostra  in  responso 

ad  articulum  27,  ubi  videtur  res  quasi  peracta. 

op?«/«M.  3.    Ventos   orituros   et  occasuros,    et  tempora 

iprum,  prjpnoscere.  Res  utilis  ad  navigationcs  rt  agri- 
culturam  ;  maxime  autem  ad  electiones  temponmi  ad  prailia 
navalia. 

Pruxmtum.     Hue  multa  pertinent  eorum  quaj  in  inquisitione, 

prsDsertim  in  responso  ad  articulum  32,   notata  sunt.     At 

observatio  in  posterum  diligcntior  (si  quibu-  vii  conli  erit), 

patescente  jam  causa  ventorum,  longe  exact iora  prognostica 

pnestabit 

op'-^'M  4.  Judicium  et  prognostica  facere  per  ventos  de 

iJ  rebus :  veluti  primo,  si  sint  continentes  aut  iusul<e  in 
"^sri  in  aliquo  loco,  vel  potius  mare  liberum?  Res  utilis 
au  navigationes  novas  et  incognitas. 

piormttnt.    Proximum  est,  observatio  circa  ventos  Statos  ;  id 

<luo  usus  videtur  Columbus. 

^"tna.  5.  Iiidem  de  ubertate  aut  caritate  fructuurn  et 
^^tim,  annis  singulis.       Res  utilis  ad    lucrum,   el  vew- 
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clitiones  anticipantes,  et  coemptiones ;    ut  proditum  est  de 
'^Thalete  circa  monopolium  olivarum.^ 

prctinum,    Huc  pertinent  nonnulla  in  inquisitione  positade 

vcntis,  aut  malignis  aut  decussivis,  et  temporibus  quando 

noccnt^  ad  articulum  29. 

optativa  6.  Itideni  de  morbis  et  pestilentiis,  annis  sin* 
pculis.  Res  utilis  ad  exist! mationem  medicorum,  si  ilia  pr»- 
(licere  possint ;  etiam  ad  causas  et  curas  morborum  ;  et 
nonnulla  alia  civilia. 

Proximum.      Huc   pertinent  etiam  nonnulla  in    inquisitione 
posita  ad  articulum  30. 

hfonitum.     De  prajdictionibus  ex  ventis,  circa  segetes,  fructiUi 
et  morbos,  consule  Historias  Agriculturae  et  Medicinse. 
opuvim.        7,  Ventos  excitare  et  sedare. 

Pioxim^m,  De  his  habentur  qunedam  superstitiosa  et  magica; 
i\\\i\i  non  videntur  digna  quas  in  Historiam  Naturalem  seriam 
et  sevonun  recipianlur.     Neque  occurrit  nobis  aliquid /^roxf* 
mum  lu  hoc  genoro.  Designatio  ea  esse  poterit,  ut  naturaaerifl 
jH»nilus  introspiciatur  et  inquiratur;  si  possit  inyeniri  aliquid, 
quotl  in  quantitato  nou  magna  in  aerem  immissum  possit exd- 
taro  ot  multiplioare  motum  ad  dilatationem  aut  contractionem 
in  Oi^rporo  ai'ris ;  ex  hoc  etenim  (si  fieri  possit)  sequentur  ex- 
oitatit  nos  ot  sodationo^  vontorum  ;  quale  est  illud  experimen- 
tum  PHnii  do  aooto  injocto  in  occursum  tiurbinis,  si  verun 
foroi,*  Altoni  doj>ignatio  |K>s$it  es:?e  per  emissionem  ventorur 
ox   subiornuuns,  si  ivnirroirentur  alicubi   in   masrna  copi« 
qualo  05»t  illud  nxvptum  do  puteo  in  Dalmatia';  verum  et  loc 
lu^iu^uuxH  oaroorum  mvsso  difiicile. 
i'.A*»Ki.         S.   l\uupluni  ludicra  et  mira  per  motum  ven' 
turn  otVuvrt\ 

^.v,'\«%w.  IV  his  oo^i tat ionom  susci|>ere  nobis  non 
v^liuuu  /VxvWiKarm  os^t  iliuvl  vul^tuni  duellorum  ad  Teni 
IVvuKlubio  mult^  oiu>nKxli  juounda  nfperiri  pogsuot 
lid  uto:u>ot  ;*  \  si.UK\>. 
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ITUS    AD    TITULOS    IN   PROXIMOS    QUINQXJE 

MENSES   DESTINATOS.  . 


HISTORIA    DENSI    ET    RARI. 


ADITUS. 


or  the  aditus   which   follows   in  the   original   edition,  see 

Ilistoria  Densi  et  RarL^ 
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HTSTORIA    GRAVIS    ET   LEVIS. 


ADITUS. 

MoTUM  Gravitatis  et  Levitatis,  veteres  Motus  Natumlij 
nomine  insigniverunt.  Scilicet  nullum  conspiciebant  efficient 
externum;  nullam  etiam  resistentiam  apparentem.  Quinimo 
citatior  videbatur  motus  iste  in  progressu  suo.  Huie  contem- 
plationi,  vel  sermoni  potius^  phantasiam  illam  mathematicam  de 
haesione  gravium  ad  centrum  terrae  (etiam  si  perforata  foret 
ipsa  terra),  nee  non  commentum  illud  scholasticum  de  motu 
corporum  ad  loca  sua^  veluti  salem  asperserunt.  His  positis, 
perfunctos  se  credentes,  nil  amplius  quaerebant,  nisi  quod  de 
Centro  Gravitatis  in  diversis  figuris,  et  de  iis  quae  per  aquam 
vehuntur,  paulo  diligentius  quispiam  ex  illis  quaesivit.  Neque 
ex  recentioribus  quisquam  operae  pretium  circa  hoc  fecit,  ad- 
dendo  solummodo  pauca  meclianica,  eaque  per  demonstratione^ 
suas  detorta,  Verum  missis  verbulis,  certissimum  est  corpiij* 
non  nisi  a  corpore  pati ;  nee  ullum  fieri  motum  localem,  qui  noim 
soUicitetur  aut  a  partibus  corporis  ipsius  quod  movetur,  aut  a 
corporibus  adjacentibus,  vel  in  contiguo,  vel  in  proximo,  veH 
saltern  intra  orbem  activitatis  suae.  Itaque  vires  magneticam 
non  inscite  introduxit  Gilbertus,  sed  et  ipse  factus  magnes^ 
nimio  scilicet  plura  quam  oportet  ad  illas  trahens,  et  naven:! 
a^ificans  ex  scalmo. 
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HISTORIA  SYMPATHIiB    ET   ANTIPATHIJ) 

RERUM. 


ADITUS. 

Lis   et  Amicitia  in  natura  stimuli  sunt  motuum,  et  clavea 

openmu     Hinc  corponim  unio  et  fuga,  hinc  partium  mistio  et 

Beporatio^  hinc  altaB  atque  intimse  impreseiones  virtutum,  et 

quod  vocant  conjungere  activa  cum  passivis ;  denique  magnalia 

naturae.     Sed  impura  est  admodum  hsec  pars  philosophise  de 

Sympathia  et  Antipathia  rerum,  quam  etiam  Naturalem  Ma- 

giam  appellant,  atque  (quod  semper  fere  fit)  ubi   diligentia 

defiiit,   spes   superfuit.      Operatic   autem   ejus   in   hominibus 

prorsus   similis  est  soporiferis   nonnullis    medicamentis,   quse 

somnum  conciliant,  atque  insuper  laeta  et  placentia  somnia  im- 

mittunt.     Primo  enim  intellectum  humanum  in  soporem  con- 

jicit,  decantando  proprietates  specificas,  et  virtutes  occultas  et 

coelitus  demissas ;  unde  homines  ad  veras  causas  eruendas  non 

amplius  excitantur  et  evigilant,  sed  in  hnjusmodi  otiis  acquie- 

flcunt;  deinde  innumera  commenta,  somniorum  instar,  insinuat 

et  spargit.     Sperant  etiam  homines  vaui  Naturam  ex  fronte  et 

persona  cognoscere,  et  per  similitudincs  extrinsecas  proprietates 

intemas    detegere.     Practica   quoque    inquisitioni    simillima. 

Praecepta  enim  Magia5  Naturalis  talia  sunt,  ac  si  confiderent 

homines  terram  subigere  et  panem  smnn  cnmedere  absque  sudore 

tnltusy  et  per  otiosas  et  faciles  corporum  applicationes   rerum 

potentes  fieri ;  semper  autem  in  ore  habent  et  tanquam  spon- 

sores  appellant  Magnetem  et  consensum  Auri  cum  Argento 

Vivo,  et  pauca  hujus  generis,  ad  fidem  aliarum  rerum,  quas 

neutiquam  simili  contractu  obligantur.     Verum  optima  quoeque 

laboribus,  turn  inquirendi  tum  operandi,  proposuit  Deus.     Nos 

in  jure  naturae  enucleando  et  rerum  focderibus  interpret  and  is 

paulo  diligentiores  erinms ;  nee  miraculis  faventes,  nee  tamcn 

inquisitionem  instituentes  huniihra  aut  angustanu 

yoL.  Jh  G 
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flISTORIA    SULPHUEIS,    MERCl| 
SALIS. 


PbincipiOedm  Triaa  istud  a  ChimistU  Introduci 
quoad  speculativa,  est  ex  iis  quse  illi  aff&runt  invci 
Subtiliores  ex  iis,  quiquG  phJlosophantiir  maxi 
Tolunt  eese  Terrain,  Aquam,  Aiirem,  jEthera. 
Materiam  renim  esse  ponunt,  sed  Matrices ;  in  q 
semina  rcrum  generant,  pro  natura   matricis, 
autem  Prima  (quam  spoliatam  et  adinnlioram  { 
laetici)  eubstituunt  ilta  tria,  Sulphnrem,  Mcrcurii 
ex  quibus  omnia  corpora  sint  coi^mentata  et  mist: 
bula  ipsorum  accipimus;    dogmata  paruni  sana 
tamen  non  mole  cum  iliorum  opinionc  convcnit, 
illis,  Sulphurem  scilicet  et  Mercurium,  (sensu  no 
censemua  esse  naturae  admodum  primor<]iaIe.s,  et 
Materise  Schematismos ;  ct  inter  Formas  Primie 
pnecipuas.     Variare  autem  possumus  vocabula  i 
Mercurii,  ut  ea  aliter  nominemue ;  oleosum,  aquei 
cnidum;  inflammabile,  non  inflammabilc ;  et  huju. 
<lentur  enim  ease  hx  duie  Rerum  Tribus  roagnoe 
quia  universum  occupant  et  penetraat.     Siquidem  i 
aeia,  sunt  Sulphur  ct  Mercuriua,  ut  appellantur;  i 
et  animali  geuere,  sunt  Oleum  et  Aqua ;  in  pnenn 
rioribus,  sunt  Aer  et  Fliimnia;  in  coclestibus,  Coi 
ct  ^ther  Furum ;  verum   de   ultima  liac  dualitate 
]>ronunciamu9,  licet  probabiiia  videatur  esse  svniboliza 
vero  ad  Salem  attinet ;  alia  res  est.     8i  cnJm  Salem 
pro  parte  corporis  fisa,  quoi  neque  abit  in  flnmmaii 
fumum ;  pertinet  hoc  ad  Inquisitioncm  Fluidi  et  De 
de  quibus  nunc  non  eat  aermo ;  sin  Salem  accipi  voli 
dum  litenun  absque  parabola,  non  cat  Sal  aliquid 


nSl  IB  JBRSAT^K 


VEHULAMIANI, 


NATURE.* 


et  aquis,  tarn  multa  per- 
tain multa  mutcntur  ct 
foreiit  inquisitiones   cas- 
te toties  occurrunt,  bene 
inquisitiones  do  Cocle- 
MasssB  majores,  et  ex 


ima  septima.     Triplex 

ma  octava.      Triplex 

noa    nona.      Trii^Iex 


iHt  (sup.  p.  17.)  it  appears 

Aheeedarinm   of  abstntct 

II  during  the  last  five  years 

the  order  in  which  they 

:e  Historia  Viutorunit  is 

*/."      It  seems  probable 

bf  found.     The  frag- 

T>r.  Tenison,  and  pub- 

the  lost  work,  I  have 

',  with  which  it  coii- 

thc    Norma   Historia: 

have  been  when  the 

»e  Historia  Ventorum 

me,  as  intended,  the 

Alphabet,  it  appears 
our  inquisitions  by 
Ixty-seventh  would 
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HISTORIA  VIT^  ET  MORTIS. 


ADITU8. 


[For  the  adittts  which  follows  in  the  original   edition^  see 
Ilistoria  VitcB  et  MartiSy  p.  105.1 


FBAGMENTUM    LIBRI    VEIUJLAMIANI, 

cm  TITULUS. 

ABECEDARIUM    KATUlliE.' 


CLnt  tarn  multa  producaatur  a  terra  et  aquis,  tain  multa  per- 
tran»?ant  aerem  et  ab  eo  excipiantur,  tarn  multa  mutentur  et 
solvantur  ab  igne,  miiius  perspicux  forciit  'mqubitioaes  cffi- 
tene,  nisi  nattira  mafsarum  i^tariim,  q\ix  toties  occurrunt,  bene 
cotroita  et  e.Tplicata.  Hia  atijungimua  iiiquisitiones  de  Coele- 
stibus  et  Met£oricis,  cum  et  ipsa:  sint  Massit!  majores,  et  ex 
Cfttliolicis. 

Massx  Slajores.       Inqiiisitio  Bcsagesima  septima.     Triplex 

Tau*,  sivc  de  Terra, 
Mad^fe  Majores.      Inquisitio    sexagesima  octava.      Triplex 

Upsilon,  eive  de  Aqua. 
Ma^ese   Mnjoree,       Inquisitio   sexagcaima    nona.      Triplex 

Phij  siye  tie  Aiire. 


'  From  tbe  Brst  paragO|ib  or  the  Nnrma  HIttorix  Pranntii  (gup.  p.  17.)  [tappean 
Ihit  Bicoa  tnCcnilHl  la  add  at  the  end  of  the  lolume  bd  Abtralan*m  of  alutrHet 
mtum;  and  in  Dr.  Bswlty's  list  of  tbe  works  romposcd  by  him  during  tbc  but  Ave  yeirs 
irf  bit  life  (whtcb  b*  enumtratii,  u  marly  u  he  can,  In  the  order  in  which  they 
w*re  writt»n),  the  lecond  in  onlrr,  Inimedialflj  precnllng  the  Hiitorta  Vrntorum,  Ij 
■•  Abctcdaritnn  Natvta,  or  a  metaphytical  piiiv.  which  it  Iml."  It  tcetOB  probable 
Ibrrrrorc  thai  when  tbr  lolumF  was  published  this  was  not  to  be  found.  Tbe  frtf,- 
nient  whirli  [ullom  <*a>  ditcovered  amoug  Bacun'i  papen  by  Dr.  Trnison.  and  pub- 
tubed  In  hb  flunmiJM,  p.  77.  Sajipoiins  It  to  bo  a  part  of  the  lost  work,  I  bare 
Ihuiuiht  Ibb  the  proper  plar«  for  it.  The  Norma  Abtvedarii,  with  wbich  It  eon- 
rlndn,  «a*  probabl;  Intended  orl^nnlly  to  be  prellXHl,  like  the  Karma  Jlirloria 
PiainUit,  of  wbicb  It  it  obTlously  a  rudiment;  but  this  must  have  been  when  the 
Ahmtdarim  wo  rneuit  to  stand  by  Itwir.  or  to  come  flrst :  tbe  Hitlorin  Vnlonm 
not  bring  yet  vriltrn.  Had  it  been  placed  at  the  end  of  the  volume,  an  Inteniled.  the 
A'ema  wauM  doabllew  harr  been  omitted. — /.  S. 

■  Ai  T  b  the  nionmntti  of  the  twrnty-fnur  Irtt^n  of  the  Greek  nlphabcl.  it  appears 
from  ihii  punge  that  Bacon  pmiKiiwil  lo  denote  the  Brst  twenty-four  tnqulsltluni  by 
angle  Oreek  letters,  the  twenty-flflh  by  aa,  and  Sii  on.  For  the  ulsty -seventh  would 
thus  Ik  denoted  \ij  ttt,  sUty-sevcn  being  e^iual  lo  the  sum  of  forly-cigbt  and 


I  inteUectDS  plu- 
I  de  £nte,  et  non 
Eota.     E«  onfiiw  cat  wptoigesma  texta,  et  qmdniiJex  Alpha 


CoB^doDM  entlum.  Qaa(irti[dex  Alpha ;  sitc  de  Ente  et 
two  Ente. 

At  I'oMibno  et  Impoanbile  nil  alind  est,  qaam  Potentiale  ad 
Km  KUt  nun  rolciitiale  ad  Ens.  De  eo  inqui-^tioecpluage^ma 
ijuarta  oonfictlur ;  quo  quadruplcx  Beta  ouineratur. 

Cnmlllinmi)  piitium.  Qiudniplex  Beta;  uve  de  PoeaibiJi 
vt  ImjiDHibilL 


'  till  mi  ffvnH  lo  ban  bmi  mUM  by  ranxMluit  Hurt  tbr  (niinhNn  df  Dcniocritiu 
>n  In  all  (Wlnrt  n|»t««nitd  t^  Ibuw  irf  Lumliin.  For  IVmoRltBS  critatnly  sfflniKd 
lb«t  ••  Ibm  t>  III  liidnltr  TtrWIj'  uf  ^ibmumriu,  »  Ukcvlic  ttarn  muil  bt  i  corrc- 
«hiiIH|Iii(,  •Ml  llKf*hin>  liiniill*  nttrlr  oT  alBnilc  ixwiin.  9t*  Mm/hcM.  Drmactil. 
4MH,  iW.   f^iwB.  K  3BI.     (Hi  th(  fXbrr  huid.  LucrUhs  b]%  /te  Air.  AW.  U. 

*"" 

Uilfrlira  i|iK<4iw  BDltIt  lUaicm  BKurH' 
Affttdnt  lu  l>lm  lb*lv  li  I  anil*  uumhrr  uf  t^x^/utm  or  termv.  ocb  of  sbkti  mtnt 
W  niMlnl  Ml  IhUhIIv  iiumWr  »( linn*,  n  Uw  unlirn*  ttxtrblnaailr.    TbedoctriD« 
rt  VfivH'W  ou  lt>l*  miMk4  mwiU  I 
Mf   l,iM*)liu       )^  )»>«  l.Mt.      Fur  liar 

h^  Ul     MhIIIH  Mh>*  III  TlW«)[  (Vllrfis  t-UB 
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Etiam  Multiun^  Paucum,  Barum^  Consuetum,  sunt  Poten- 
tialiaad  Ens  in  Quanto.  De  iis  inquisitio  septuagesima  quinta 
^  quae  qoadruplex  Gramma  numeretur. 

Conditiones  entium*     Quadruplex  Gtunma ;    sive  de  Multo 
et  Pauco. 

Dorablle  et  Transitorium,  ^temmn  et  Momentanemn^  sunt 
Potentialia  ad  Ens  in  Duratione.  De  illis  septuagesima  sexta 
inquisitio  esto,  quas  quadruplex  Delta  numeratur. 

Conditiones  entium.     Quadruplex  Delta;  sive  de  Durabili 
et  Transitorio. 

Naturale  et  Monstrosum  sunt  Potentialia  ad  Ens,  per  cursum 
nature,  et  per  deviationes  ejus.  De  iis  inquisitio  septuagesima 
septima  esto,  qu®  quadruplex  Epsilon  numeratur. 

Conditiones  entium.      Quadruplex  Epsilon ;    sive  de  Natu- 
ral! et  Monstroso. 

Saturate  et  Artificiale  sunt  Potentialia  ad  Ens,  sine  homine, 
etper  hominem.  De  iis  inquisitio  septuagesima  octava  conficitor, 
qujB  quadruplex  Zeta  numeretur. 

Conditiones  entium.       Quadruplex  Zeta ;    sive  de  Naturali 
et  Artificiali. 

Exempla  in  explicatione  ordinis  Abecedarii  non  adjunximus, 
quia  ipsx  inquisitiones  continent  totas  acies  exemplorum. 

Tituli  secundum  quos  ordo  Abecedarii  est  dispositus,  nullo 
"lodo  earn  authoritatem  habento,  ut  pro  veris  et  fixis  rerum 
uivisionibus  recipiantur.  Hoc  enim  esset  profiteri  scire  nos 
qua  inquirimus.  Nam  nemo  res  vere  dispertit,  qui  non  na- 
turam  ipsarum  penitus  cognovit.  Satis  sit,  si  ad  ordinem 
mquirendi  (id  quod  nunc  agitur)  commode  se  habeant 

NORMA    ABECEDARII. 

Abecedarium  hoc  modo  conficimus  et  regiraus.  Historia 
et  experimenta  omnino  primas  partes  tenent  Ea,  si  enumera- 
tionem  et  seriem  rerum  particularium  exhibeant,  in  tabulas 
conficiuntur;  aliter  sparsim  excipiuntur. 

Cum  vero  historia  et  experimenta  saspissime  nos  dcserant, 

Q  4 
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pncsertim  lucifera  ilia,  et  instantise  crucis,  per  qnas  de  veris 
rcroin  causis  intellectui  constare  possit;  mandata  damus  de 
cxperimentis  novis.  Hsec  eint  tanquam  Historia  Designata. 
Quid  enim  aliud  nobis  primo  viam  ingredientibus  relinquitiir  ? 

Modum  experimenti  subtilioris  explicamus,  ne  error  subsit, 
atque  ut  alios  ad  meliores  modos  excogitandos  excitemus. 

Etiam  monita  et  cautiones  de  rerum  fallaciis  et  inyeniendi 
erroribus,  quae  nobis  occumint,  aspergimus.  Observationes 
nostras  super  historiam  et  experimenta  subteximus,  ut  inter- 
pretatio  naturas  magis  sit  in  procinctu. 

Etiam  canones,  sed  tamen  mobiles^  et  axiomata  inchoata, 
qualia  nobis  inquirentibus,  non  pronunciantibus,  se  ofFerunt, 
constituimus :  utilia  enim  sunt,  si  non  prorsus  vera.' 

Deniquc  tentamenta  quaedam  interpretationis  quandoque  mo- 
limur^  licet  prorsus  humi  repentia,  et  vero  interpretationis 
nomine  nullo  modo  (ut  arbitramur)  decoranda.  Quid  enim 
nobis  supercilio  opus  est  aut  impostura^  cum  toties  profiteamur, 
nee  nobis  historiam  et  experimenta,  qualibus  opus  est,  suppe- 
tere,  nee  absque  his  interpretationem  naturse  perfici  posse  ^ 
ideoque  nobis  satis  esse,  si  initiis  rerum  non  desimus  ? 

Perspicuitatis  autem  et  ordinis  gratia,  aditus  quosdam  ad 
inquisitiones,  instar  pncfationum,  substernimus :  item  con- 
nexiones  et  vincula,  ne  inquisitiones  sint  magis  abruptas,  inter- 
ponimus. 

Ad  usum  vero  vcilicationes  quasdam  de  practica  suggerimus. 
Etiam  optativa  eorum,  quas  adhuc  non  habentur,  una  cum 
proximis   suis,  ad  erigendam   humanam  industriam,  proponi- 
mus. 

Neque  sumus  nescii,  inquisitiones  inter  se  aliquando  compli- 
cari,  ita  ut  nonnulla  ex  inquisitis  in  titulos  divcrsos  incidant. 
Sed  modum  eum  adhibebimus,  ut  et  repetitionum  fastidia  et 
rejectionum  molestias,  quantum  fieri  possit,  vitemus;  postpo- 
nentcs  tamen  hoc  ipsum  (quando  necesse  fuerit)  perspicuitati 
docendi,  in  argumento  tam  obscuro. 

Usee  est  Abecedarii  norma  et  regula.  Deus  universi  Con- 
ditor.  Conservator,  et  Instaurator,  opus  hoc  et  in  ascensione  ad 
gloriara  suam  et  in  descensione  ad  bonum  humanum,  pro  sua 
crga  homines  benevolentia  et  misericordia,  protegat  et  regat, 
per  Filiiun  suum  unicum  nobiscum  Deum. 

'   Utilet  and  vera  in  the  original.  —J,  & 
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HISTORIA   VIT^   ET   MORTIS. 
BY  EOBEBT  LESLIE   ELLIS. 


)p  the  five  treatises  which  in  the  dedication  of  the  Historia 
Naturalis  Bacon  proposes  to  publish  in  five  successive  months, 
>r  even  within  a  shorter  period,  the  Historia  Vit<B  et  Mortis 
stands  last  in  the  list  of  titles.  But  it  was  Bacon's  intention 
diat  it  should  be  published  next  in  order  to  the  Historia  Vento- 
rum,  and  this  intention  was  fulfilled,  though  not  as  soon  as  he 
had  proposed ;  the  Historia  Vita  et  Mortis  not  being  published 
until  1623. 

Bacon's  reason  for  giving  it  precedence  of  the  other  his- 
tories is  mentioned  in  the  Aditus  or  preface,  —  the  extreme 
importance  of  the  subject  to  which  it  relates,  namely  "  the  [ 
prolongation  and  setting  up  of  human  life,"*  a  matter  "in 
qui  vel  minima  temporis  jactura  pro  pretiosfi  haberi  debet." 
Tet  we  may  surely  be  permitted  to  doubt  whether  it  be  wise  to 
regard  longevity  as  in  itself  a  thing  desirable,  and  whether  we 
»re  at  liberty  to  seek  to  prolong  life  by  other  appliances  than 
those  by  which  health  may  be  improved,  or  at  least  by  which  it 
cannot  be  impaired.  If  health  and  long  life  can  be  regarded  as 
independent  objects  of  pursuit,  it  may  be  said  that  we  are 
bound  to  make  our  option  for  the  former,  seeing  that  we 
come  into  the  world  to  perform  duties  for  which  enfeebled 
health  more  or  less  unfits  us,  and  that  it  would  be  no  addition 
to  human  happiness  if  we  could  succeed  in  making  all  men 
long-lived  valetudinarians.  Moreover,  it  is  hard  to  see  how  the ' 
8f8tematic  pursuit  of  longevity  is  to  be  reconciled  with  the  pro- 
fessions of  men  who  speak  of  themselves  as  sojourners  upon  the 

*  ViU  taominum  proroganda  et  insUurancUu 


92  PREFACE  TO  THE 

earth  and  pilgrims.  This  difficulty  Bacon  himself  perceived 
and  both  in  the  following  Aditus  and  in  a  corresponding  pac 
sage  in  the  Dc  Augmentis  where  he  is  explicitly  speaking  o 
long  life  as  a  distinct  object  of  pursuit,  he  remarks  that  thougi 
to  Christian  men  the  world  is  but  a  wilderness^  yet  it  is  to  U 
accounted  a  blessing  if  our  shoes  and  garments  do  not  wax  old 
by  the  way;  an  illustration  by  which  the  difficulty  is  not 
removed.  Not  to  insist  upon  it,  and  admitting  that  the  love  of 
life  is  at  any  rate  the  most  natural  of  all  weaknesses,  we  may 
yet  regard  it  as  a  happy  circumstance  that  long  life  is  appa- 
rently not  to  be  attained  by  artificial  means,  and  certainly  not 
by  means  which  tend  to  endanger  health. 

In  the  passage  of  the  De  Augmentis  already  referred  to^ 
Bacon  complains  that  physicians  have  not  sufficiently  recognised 
the  prolongation  of  life  as  one  of  the  objects  which  their  art 
should  seek  to  obtain.     The  question  had  however  been  asked, 
whether  life  could  be  prolonged  by  other  means  than  thoee 
which  are  used  to  j)reserve  health,  or  to  improve  it.     Thus 
Flacius  in  his  Commentatio  de  Vita  et  Morte  [1584]  decides  this 
question  by  asserting  that  health  and  longevity  depend  on  the 
same  causes,  and   must  therefore  be  promoted  by  the  same 
means,*    But  from  this  view  Bacon  altogether  dissents ;  and  he 
therefore  divides  the  duty  of  the  physician  into  three  distinct 
parts:    the  preservation  of  health;  the  cure  of  diseases;  and 
the  prolongation  of  life.     In  speaking  of  the  last,  he  warns  men 
not  to  confound  the  treatment  which  conduces  to  health  with 
that  which  conduces  to  long  life.     Some  things  there  are,  he 
says,  which  promote  the  alacrity  of  the  spirits  and  increase  the 
vigour  of  the  functions,  and  are  of  use  in  warding  off  disease; 
and  which  nevertheless  shorten  life  and  accelerate  the  decay  of 
old  age.     Contrariwise  there  are  others  which  are  of  use  in 
lengthening  life,  and  yet  cannot  be  used  without  endangering 
health ;    wherefore  they   who  employ  them  must  obviate  the 
inconveniences  which  they  might  else  occasion  by  other  meana 

The  Ulstoria  Vitce  et  Mortis  is  in  fact  an  essay  on  this 
third  part  of  medicine,  "  quie  nova  est  et  desideratur,  estquc 
omiiiuni  nobilissima."  In  none  of  Bacon's  writings  is  tlicrc 
more  api)earance  of  research ;  he  has  collected  a  great  numbei 
of  iubtances  of  longevity,  and  in  attempting  to  find  something 

>  Flacius,  iv.  23. 
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I  the  character  or  way  of  life  of  the  persons  whom  he  mentions 
0  which  their  long  life  may  be  ascribed,  he  often  sums  up  with 
ingular  felicity  whatever  is  most  remarkable  about  them. 
Sdll  it  cannot  be  s^d  that  the  theory  on  which  he  relies  for 
the  prolongation  of  life  has  much  connexion  with  the  facts 
which  he  has  collected,  and  in  truth  no  general  inference  can 
seenungly  be  derived  from  them,  except  perhaps  that  for  the 
roost  part  those  men  live  longest  in  whom  the  spirit  of  life  is  the 
most  vigorous.  For  the  theory  itself,  which  is  based  upon  that 
of  the  animal  spirits,  not  much  can  now  be  said ;  but  the  way 
in  which  it  is  set  forth  and  the  remarks  by  which  it  is  accom- 
panied have  been  much  commended  by  one  of  the  greatest  of 
loedical  writers...  Haller,  in  his  edition  of  Boerhaave's  Metho- 
iuiStud.  Mcdicin^y  speaks  thus  of  the  Historia  VitcB  et  Mortis : 
''Causam  equidem  mortis  falsam  adlegat,  non  satis  cautus  a 
prse)udicat&  opinione,  spiritum  nempe  vitalem  exhalantem.  Mul- 
tarn  historiarum  confert  ad  longaevitates  plantarum,  animalium, 
tkomiaura.  Saplcntia  denique  consilia  dat,  quibus  lonfiasvitas 
)btineri  queat,  nitro,  opio,  purgationibus  subinde  repetitis,  va- 
lidis,  omnium  mediocritate,  rejectis  nugacibus  opinionibus  qiiaj 
eo  tempore  dominabantur."  He  gives  a  fuller  account  of  it  in 
the  Btbliotheca  Medica,  ..."  Spiritum  vitalem  aere  pu- 
riorem,  igne  mitiorem,  habitare  in  corpore  animali  et  viscid ioribus 
porticulis  irretiri,  ea  vero  vincula  paulatim  evadere,  denique 
exhalare,  eam  esse  mortis  naturalis  causam.  Spem  longa3vi- 
tads  esse  in  retardandS,  hujus  spiritus  evolutione  dum  inviscatur, 
pori  per  quos  exhalat  obstruuntur,  calor  diminuitur.  Ad  Ion- 
gasvitatem  ergo  pertinere  vitam  minus  actuosam,  opium,  nitrum, 
Kmmum  longiorem,  purgationem  alvi,  dice  tarn  debilitanteni. 
Homines  qui  aalivationem  passi  sunt,  aut  alioquin  ad  summam 
loacilentiam  redacti,  postquam  convaluerunt,  iidem  ad  longam 
Btatem  perveniunt.  Ad  longasvitatem  spem  facere  periodos 
rite  majores,  ingenium  non  fervidissimnni,  incrementum  len- 
tins,  corpus  siccius,  succorum  subinde  renovationem,  vitam 
rtiam  parcissimam,  contemplation!  deditam.  Aurum,  marga- 
ritas,  lapides  prctiosos  parvi  facit.  Aeris  exclusionem,  vitam  in 
speluncis  laudat,  alimenta  firma,  carnes  duriores,  stomachum 


*  L  56.  Id  t)ie  passage  to  which  Haller's  remark  is  a  note,  Boerhaave  speaks  in  the 
liisfaest  terms  of  BacoD,  and  concludes  by  Raying  :  **  Quidquid  Cartesius  habet,  si  quid 
tooibabet,  hoc  onioe  isti  debet,  ncque  melior  autor  habeii  potuit,  licet  dus  noracn  ab 
■Bperldt  adeo  gappriimtar.'* 


94  PREFACE  TO  THE 

per  vina  styptica  confirmatiim^  fnctionem^  innnctionem,  cor- 
poris exercitationem  modicam,  balnea. 

**  Denique  mortis  historia.  Perire  animal  quando  flpiritof 
motus  supprimitur,  quando  denegatur  refrigerium,  quo  stnui* 
gulatio  pertinet^  quando  reparatio  inhibetur  per  inediam,  mi 
depletionem  vasorum.  Atriola  mortis,  8.symptomata  qua  y\\M 
finem  prsecedunt,  quo  etiam  pulsus  subpressus  et  Tadl]aii& 
Restitutio  submersorum.  Quae  cuique  »tati  propria  sint,  jo 
ventuti,  senio.     ^f ultiplex  ubique  eruditio  et  ingenii  vis."  ^ 

The  idea  on  which  Bacon*s  theory  of  longevity  is  founded^ 
namely  that  the  principle  of  life  resides  in  a  subtle  fluid  or 
\  spirit  which  permeates  the  tangible  parts  of  the  organisation  of 
1  plants  and  animals,  seems  to  be  coeval  with  the  first  origin  of 
speculative  physiology.  Bacon  was  one  of  those  by  whom  tbii 
'  idea  was  extended  from  organised  to  inorganic  bodies:  in  aB. 
substances,'  according  to  him,  resides  a  portion  of  spirit  whidi 
manifests  itself  only  in  its  operations,  being  altogether  intan- 
gible and  without  weight'  This  doctrine  appeared  to  him  to 
be  of  most  certain  truth,  but  he  has  nowhere  stati'd  the  gronndi 
of  his  conviction,  nor  even  indicated  the  kind  of  evidence  by 
which  the  existence  of  the  spiritus  is  to  be  established.  In 
living  bodies  he  conceived  that  two  kinds  of  spirits  exist:  i 
crude  or  mortuary  spirit,  such  as  is  present  in  other  substances; 
and  tlie  animal  or  vital  spirit,  to  which  the  phenomena  of  lifo 
are  to  be  referred.  To  keep  tins  vital  spirit^  the  wine  of  life, 
from  oozing  away,  ought  to  be  the  aim  of  the  physician  who 
attempts  to  increase  the  number  of  our  few  and  evil  days. 

With  respect  to  the  instances  of  long  life  which  Bacon  haa 
collected,  it  would  be  well  to  ascertain  the  sources  from  which 
his  information  was  derived.  But  it  is  hardly  possible  to  do 
this,  at  least  in  all  cases,  and  in  some  I  have  even  failed  in  ob* 
taining  any  information  as  to  the  age  at  which  the  persona 
in  question  died.  I  am  inclined  to  believe  that  Bacon  was  in 
the  habit  of  noting  down  instances  of  longevity  as  they  occurred 
to  him  in  the  course  of  his  reading.  Thus  he  mentions  the  age 
of  Ovid's  father,  which  is  only  known  from  a  passage  in  the 
Tristia.  He  has  made  use  of  all  the  instances  of  longevity 
mentioned  by  Pliny  and  by  Valerius  Maximus,  and  seems  to 
have  consulted  some  of  the  works  composed  in  imitation  of  the 

>  Ilaller,  BibL  Med.  ii.  512.    '  This  notion  is  pro;nincnt  in  the  writings  of  ParMelsoiL 
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litter  by  modem  writers.  The  earliest  of  these  la  perhaps  the 
Be*  Mcniorajidft  of  Petrarch ;  the  most  often  quoted  is  Ful- 
psiiu'a  Facta  dtclaque  ■memorahilia.  Egnatius's  collection, 
Bttitled  De  Exemplis  ittuatrium  vlrorum  Venetee  civitatig  et 
Hanim  gmtium,  is  the  one  which  there  is  the  most  reason  to 
dieve  thai  B.icon  made  use  of.  Three  remarkable  instances 
€  iongCTity  are  mentioned  by  Egnatiua  and  by  Bacon  in  the 
tane  order.  All  these  works  (there  are  probably  others  of  the 
■me  class)  resemble  that  of  Valerius  Moximus,  or  rather  the 
mUectton  commonly  ascribed  to  hira,  in  consisting  of  anecdotes 
Irranged  under  various  heads,  and  subdivided  by  a  general 
jriiunple  of  clasEificatiou.  Thus  in  the  case  of  Valerius  Miixi- 
■OB,  we  have  a  chapter  on  valour,  on  piety,  and  so  on,  eacli 
BDtaimng  two  sections,  of  which  the  first  contains  Ruman 
pd  the  other  foreign  instances  of  the  subject  of  the  chapter, 
tich  chapter  of  Petrarch's  collection  is  divided  into  three  heads: 
tonuui,  foreign,  and  recent  examples  being  placed  together. 
flUgoeius  divides  each  chapter  into  two  sections,  of  which  the 
BCmid  ciontaina  "  Recent iora."  Egnatius's  collection  having 
|p|iecial  reference  to  Venice,  he  classes  Venetian  instances  in 
tdivision  of  their  own,  and  the  remainder  of  each  chapter  con- 
utB  of  all  others.  In  all  these  works  there  is  a  chapter  entitled 
'Senectus,"  and  Bacon  may  perhaps  have  referred  to  them  all. 
the  great  age  which  was  attained  by  Gartius  Aretinus  is  fi^^t 
IMntioned  by  his  great-grandson  Petrarcli.  But  though  Bacon 
i^ieatfl  Petrarch's  statement,  it  by  no  means  follows  that  he 
bd  found  it  in  Petrarch'it  book.  The  story  is  told  also  by 
Pulgosius  and  probably  by  many  other  writers,  among  whom  I 
nay  particularly  mention  Theodore  Zwinger.  For  there  seems 
itavni  to  believe  that  Bacon  was  acquainted  with  Zwinger'a 
ZVoA-uiR  Vita  HumantE,  the  greatest  collection  that  was  ever 
Bade  of  miscellaneous  anecdotes.  We  find  in  the  Historia 
fita  et  Mortis  that  the  griindfather  of  ApoUonius  of  Tyana 
iBai&ed  the  age  of  one  hundred  and  twenty  years.  Now  in 
be  life  of  Apollonius  by  Philostratus,  which  is  the  source  from 
vlnch  we  derive  almost  all  that  is  related  of  him  and  of  his 
Bndred,  nothing  of  the  kind  is  mentioned.  But  in  the  firat 
rf  Zwinger'a  folios  we  find  tlie  same  statement  as  in  Bacon. 
Zwinger  refers  to  Rajihael  Volaterrensia,  from  whom  those  who 
fcprcciate  the  Thfatrum  Vifa  Ilumanat  affirm  that  a  great  deal 
nf  it  is  taken.     Under  the  head  of  Apollonius  wc  find  in  the 
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Commentatianes  Urban<B  a  summary  of  his  life.  Duri 
travels  in  the  East  ApoUonius  sojourned  for  a  while 
college  of  Indian  priests^  one  of  whom,  in  a  conversat* 
corded  at  much  length  by  Philostratus,  informed  him  of 
things  touching  their  discipline  and  way  of  life.  In  thi 
versation  he  is  incidentally  led  to  tell  him  that  his  grand 
also  a  member  of  the  sacerdotal  college,  lived  to  be  a  hi 
and  twenty.  Raphael  Volaterrensis  repeats  this  stor 
way  by  which  a  careless  reader  might  be  led  to  suppoe 
ApoUonius's  grandfather,  and  not  the  priest's,  is  the 
spoken  of.  We  have  here  the  origin  of  Zwinger's  mi 
and  as  it  is  not  probable  that  two  persons  should  have  m 
we  may  conclude  that  Bacon's  information  was  taken  fn 
Theatrum  VitcB.  I  have  thought  the  history  of  this  error 
noticing,  because  (^excepting  Paracelsus)  there  is  scarce 
obvious  trace  in  Bacon's  writings  of  his  being  acquainte 
any  Swiss  or  German  author.  This  story  is  in  itself  son 
instructive,  especially  as  Bacon  draws  an  inference  frc 
error  which  he  has  adopted.  ApoUonius,  he  observes,  liv< 
great  age,  which  is  not  wholly  to  be  ascribed  to  his  way 
seeing  that  his  grandfather  did  so  too,  so  that  he  probabi] 
of  a  long-lived  stock.  Thus  history  is  often  written,—  tlie 
vity  of  the  fiimily  of  ApoUonius  resting  on  no  better  fouD 
than  that  a  compiler  mistook  the  meaning  of  a  statement  wh 
predecessor  had  copied  from  an  author  of  no  good  credit, 
is  another  not  wholly  dissimilar  mistake  in  the  Historii 
et  Mortis,  Bacon  gives  a  short  character  of  Asinius  Po 
connexion  with  a  statement  that  he  lived  more  than  a  hi 
years.  Now,  though  Asinius  Pollio  died  an  old  man  '3 
clearly  introduced  here  because  he  was  confounded  with 
Romilius,  of  whom  Pliny  relates  that  when  he  was  past  1 
dred  he  had  an  interview  with  Augustus,  a  circumstance 
duced  in  Bacon's  transformation  of  the  story  in  the 
"  Asinius  Pollio  Aucjusti  familiaris." 

Bacon  on  the  other  hand  deserves  credit  for  having  per 
that  the  story  of  Seneca's  great  age  was  incredible :  1 
not,  however,  aware  of  the  origin  of  the  mistake,  which  a 
ing  to  Antonius  was  first  explained  by  Raphael  Volaten 
and  which  I  find  mentioned,  not  long  afterwards,  in  Ca 
Paralipomencu 

>  About  eighty  or  eigbty-twu. 
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Bacon's  description  of  Postellus  seems  to  show  that  while 

lie  was  in  France  he  had  met  with  that  singular  and  unhappy 

man.    T\^at  is  said  of  his  great  age  rests  probably  on  no  better 

luthority  than  his  own :  there  seems  no  good  reason  to  believe 

^t  he  was  much  more  than  seventy  when  he  died,  though 

Bacon  affirms  that  he  was  nearly  a  hundred  and  twenty.     It 

vould  be  quite  in  accordance  with  what  we  know  of  Postellus 

to  suppose  that  he  made  himself  much  older  than  he  really  was 

h  order  to  increase  the  wonder  with  which  he  was  regarded. 

This  kind  of  deception  is  not  unfrequent,  and  it  will,  generally 

■(leakingy  be  more  or  less  successful.     Tlie  love  of  marvels  and 

the  sweetness  of  life  incline  men  to  believe  in  stories  of  extreme 

longevity,  and  when  a  man  has  grown  old  he  meets  but  few 

who  know  when  he  was  bom. 

Bacon's  remark  that  out  of  all  the  popes  four  only  had 
Racked  eighty  is  certainly  incorrect.  At  least  five  others 
wght  to  be  added  to  the  list,  of  whom  one,  Benedict  XIII.  ^ 
was  the  first  by  whom  the  ominous  by-word,  "  Non  videbis 
mnos  Petri,"  was  shown  to  be  not  necessarily  true.  Why  the 
popes  live  so  short  a  time  after  their  elevation  was  an  old 
question.  Alexander  II.  proposed  it  to  Peter  Damiani,  who 
laswered  it  by  saying  that  providence  meant  to  show  us  how 
transitory  a  thing  is  human  greatness. 

Peter  Ravennas,  some  centuries  later,  sought  to  explain 
4e  fact  by  natural  causes.  He  gives  a  list  of  all  the  popes, 
enumerating  the  number  of  years  during  which  each  reigned,  — 
» thing  in  all  cases,  or  in  almost  all,  well  adcertjiined,  whereas 
tie  age  at  which  a  pope  has  died  cannot  always  be  discovered. 

The  HUtoria  Vitce  et  Mortis  is  the  only  work  of  its  author  in 
rtich  I  have  been  able  to  find  distinct  evidence  of  his  acqiiaint- 
»nce  with  any  of  the  writings  of  Roger  Bacon.  It  has  often 
Wn  said  that  the  four  idola  of  Francis  Bacon  are  dcrive<l 
frcan  the  four  hindrances  to  knowledge  mentioned  in  the  Opux 
Majufy  and  no  doubt  it  is  possible  that  this  is  true.  But 
cicept  the  sameness  of  the  number,  there  is  not  much  analogy 
fcetween  them ;  and  the  number  four  presents  itself  to  the  mifid 
in  60  many  combinations  that  it  is  not  remarkable  that  it  bhould 
^er  into  two  independent  classifications.^ 


'  P*dro  de  Luna,  who  ought  In  strictness  to  be  accounted  an  antlpoiie. 

*  Moreorer,  the  number  of  F.  Bacon**  IJoh  was  originally  three.    tk€  YiL  L  ^  Va 
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Ae  rvT  what  if  B&ii]  that  Bogra-  Baoonlu^  like  \as  namesake, 
seeerted  the  cei^eet^ity  uf  obscTvalioo  and  experitneDt,  we  need 
norf  luiik  60  far  liuck  tu  find  writfTS  ci  whom  ne  nuT  suppose 
Uuil  in  iJiie  resptipl  Fnmcis  Bacon  wm  the  disciple.  Xor  is  it 
likely  tliat  Batxm  f!tQdi<<d  an  autbar,  almost  all  vlic«e  work? 
were  ctill  in  manaacHpt,  and  who  apparentlj  belonged  to  a 
elarc  of  vriien  wh<m  he  held  in  rerj-  linle  respect-  But  of 
Biiger  BwxKi'^  tract  Dr  MirahJ.  PtOrsL  Artii  et  Natura,  an 
Englid  tranelatioa  waf  pablidked  in  1618,  from  a  copr  in  the 
poweMon  of  the  occnlt  philftsi-pber  Dr.  Dee.  In  this  we  find 
one  or  two  etoriee  which  are  repealed  in  the  Hutoria  I'itts  et 
Morta,  bat  which  Bacon  however  difbelievee,  and  not  without 
Ra«oa.  That  of  the  L-adf  of  Farmetry  is  dearly  a  legendary 
tale ; — bow  ^e  was  seeking  a  white  doe,  aud  how  she  met  wiih 
a  (brest  tsnger,  who  had  renewed  bis  youtb  by  acoioting  him- 
adf  with  an  ointineat  which  he  had  found  mmewhere  within 
the  verge  of  the  forest.'  R(^r  Bacon's  treatise  Df  RetunL 
Snifct.  AerideRtibut  was  published  in  English  in  16K3.  I  do 
not  find  any  reaaon  for  euppo^ng  that  Bacon  was  acquainted 
witli  It.  It  Cuutains  one  nivftical  chapter  touching  an  occult 
method  for  the  recivery  of  youth  which  tlie  traofilator  supposes, 
anil  i>erliap8  rigliily,  to  relate  to  a  practice  in  supjiort  of  which  a 
jm^suge  of  the  Old  Testamenl  has  been  oAon  quoted.  A  cele- 
brated book  was  written  in  the  middle  of  tlie  last  century  on 
the  same  subject,  or  on  something  akin  to  it'  But  it  has  un- 
fortuniitely  not  been  foand  possible  by  any  embrace  to  hinder 
tli«  tlight  of  youth,  or  to  recall  it  when  it  has  fled. 

Ter  fmstra  isiiiiprensa  mnnus  eflugit  iuago. 
Fur  levibiu  TtrutiEi  nigroque  limilliiua  suuino. 

Bacon  alludes  briefly  to  the  same  idle  fancy,  and  refers  in 
doing  BO  to  Marsilius  Ficinus,  from  whose  treatise  -De  (7/d 
pTodttemi'A  he  has  taken  one  or  two  remarks.  With  the 
Thfognofla  of  Cardan  he  was  apparently  not  at-qiiainted.  The 
Mcond  book  of  it  treati"  of  the  prolongation  of  life,  and  Bacon 
would  probtdily  have  quoted  from  it  the  reply  of  a  kinsman  of 

*  HlM  W  callnl  thf  [jwljr  of  the  Wood  In  I>c*9  nrdon,  and  In  the  original  led  p'lli- 
Iblwil  In  lh(  BMitukm  C»tmit»  Ckna^i.  Domini  df  Kcmarr.  Bui  In  Ihf  dliiion 
puMlibnt  In  l-mH  In  If^4X.  *nil  In  an  rttnci  In  the  THratrHm  CkrmicMm.  bn  UU<r  U 
Dumtna  ih>  Furmrtri.tyiiiti  wlilrb  Ihr  uibir  iviiiing  loay  aailf  hive  Imn  curmpled. 

'  **  lirnnlppia  Ittdlvlvui,'  by  CnhmuFn,  Tbr  UUe  i>  tAcD  tram  in  ipocrjiihil 
tmcftiitlMi  (vmnwaMinllns  lb«  drard  ■■!  one  Hermippai  at  the  agt  of  Ilfi,  aad  re- 
ranllnM  tbr  lueani  ■hrrrby  be  «ai  rlwbltd  M  litre  n  IM^. 
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I's  who  aflbmed  that  his  long  life  was  owing  to  his  never 
)ut  of  doors  before  sunrise  or  after  sunset.  The  rule  is 
t  as  good  as  that  of  the  old  man  whom  Bacon  quotes, 
^ays  ate  before  he  was  hungry,  and  drank  before  he  was 
Another  of  these  oracular  sayings,  —  "  Oil  without, 
rithin," — which  Bacon  ascribes  to  the  mythical  Johannes 
iporlbus,  seems  to  be  more  justly  due  to  Domocritus,  to 
t  is  attributed  in  the  Geoponica.  That  of  PoUio  Bomi- 
nuch  to  the  same  purpose — **  Intus  mulso,  foris  oleo.** 
f  and  Aristotle  are  Bacon's  principal  authorities  for  what 
of  the  ages  of  different  kinds  of  animals.  From  thb 
the  subject  Bacon  draws  some  inferences  which  are  not 
(  without  value. 

whole  treatise  concludes  with  thirty-two  '*  Canones 
9,"  or  provisionally  affirmed  results.  They  contain  the 
his  theory,  of  which  the  passage  I  have  quoted  from 
seems  to  give  an  adequate  idea. 
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VIVENTIBUS  ET  POSTERIS 

8ALUTEM. 

Cum  Historiam  Vitas  et  Mortis  inter  sex  designationes  men- 

stnias  ultimo  loco  posuerimus ;  omnino  hoc  prasvertere  visum 

est,  et  «ecundam  edere,  propter  eximiam  rei  utilitatem ;  in  qua 

Tel  pntniTTifl.  temporis  jactura  pro  pretiosa  haberi  debet.     Spera- 

mils  enim  et  cupimus  futurum,  ut  id  plurimorum  bono  fiat; 

atque   ut  medici  nobiliores  animos  nonnihil  erigant,  neque  toti 

ant  in  curarum  sordibus ;    neque  solum  propter  necessitatem 

honorentur,  sed  fiant  demum  omnipotentias  et  clementiie  diviniB 

adniinistri^  in  vita  hominum  proroganda  et  instauranda ;  pnxi- 

eertim  cum  hoc  agatur  per  vias  tutas  et  commodas  et  civiles, 

licet   intentatas.      Etsi  enim  nos  Christiani  ad  Terram  Pro- 

missionis    perpetuo  aspiremus   et  anhelemus;    tamen   interim 

itinerantibus  nobis  in  hac  Mundi  Eremo,  etiam  calceos  istos  ct 

te<nnina  (corporis  scilicet  nostri  fragilis)  quam  minimum  atteri, 

erit  gignum  Favoris  DivinL 


\ 
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ADITUS. 

De  vUa  brevi  et  arte  hngay  vetus  est  cantilena  et  querela. 
Videtur  igitur  esse  tanquam  ex  congruo,  ut  nos^  qui  pro  viribus 
incumbimus  ad  artes  perficiendas,  etiam  de  vita  hominum  pro- 
ducenda  cogitationem  suscipiamus,  favente  et  Veritatis  et  Vit® 
Authore.     Etsi  enim  vita  mortalium  non  aliud  sit  quam  cu- 
mulus   et    accessio   peccatorum   et    serumnarum,    quiquc   ad 
a^temitatem  aspirant  iis  leve  sit  lucrum  vitse ;  tamen  non  de- 
£:picienda  est^  etiam  nobis  Christianis,  operum  charitatis  con- 
tinuatio.     Quinetiam  discipulus  amatus  caeteris  superstes  fuit ; 
et  complures  ex  patrlbua,  praesertim  monachis  Sanctis  et  eremitie, 
longaevi  fuerunt  ^ ;  ut  isti  benedictioni  (toties  in  lege  veteri  re- 
|>etita5)  minus  detractum  videatur  post  aevum  Scrvatoris,  quam 
reliquis   benedictionibus  terrenis.     Verum  ut  hoc  pro  maximo 
bono  habeatur,  proclive  est.     De  modis  asccquendi,  ardua  in- 
quisitio ;  eoque  magis,  quod  sit  et  opinionibus  falsis  et  pncconiis 
vanis  depravata.     Nam  et  quae  a  turba  medicorum  de  Humore 
Ra<licali  et  Galore  Naturali  dici  solent,  sunt  scductoria;   et 
laudes  immodicae  Medicinarum  Chymicarum  primo  inflant  ho- 
minum spes,  deinde  destituunt. 

Atque  de  morte  quae  sequitur  ex  suffocatione,  putrefactionc, 
et  vnriis  morbis,  non  instituitur  prassens  inquisitio;  pertinet 
enim  ad  Historiam  Medicinalem;  sed  de  ea  tantum  morte  qiiie 
fit  per  resolutionem  ac  atrophiam  senilem.  Attamen  de  ultimo 
pad:*u  mortis,  atque  de  ipsa  extinctione  vita;,  quas  tot  modis  ct 
exterius  et  interius  fieri  potest  (qui  tamen  habent  quasi  atri- 
olum  commune,  antequam  ad  articulum  mortis  ventum  sit), 
inquirere,  affine  quiddam  praesenti  inquisitioni  esse  censemus ; 
sed  iliud  postremo  loco  ponemus. 

FmeritUin  the  original, —  J»  Si 
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Quod  rcparari  poleat  sensini,  xtqne  primo  Int^ro  non  de-  ' 
etnicto,  id  polcntia  s'lernum  est,  t&nqunin  Ignis  Ye^talis.  Cum 
igilur  v!derent  medici  et  philoeophi,  all  pror:«ui  aninuUia,  eo- 
mtnqiie  corpora  reparan  et  reSci ;  ne<)iie  tamen  id  diu  fieri. 
Bed  paulo  post  senescere  ea,  et  ad  tDteritum  propere  deduci ; 
mortem  qiuediverunt  in  oliquo  quod  proprie  reparari  non  possit: 
cxlatimante^  Humoreni  aliquem  Radiciilero  et  Primigenium  non 
reparari  in  solidum,  sed  fieri  jam  ueque  ab  infantia  appositionem 
quandam  degenerem,  nou  reparat'ionem  justam;  qua:  seneim 
cum  rctate  dcpravetur,  et  demum  pra\'um  deducat  ad  nul- 
lum. na;c  co^itarunt  impcrite  satis  et  levitf-r.  Omnia  enim  m 
animnli,  aub  adolescentia  et  juventute,  reparantur  integre; 
quinctiam  ad  tompus  quantitate  augentur,  qualitate  melio- 
rantur;  ut  mntcri;i  reparaiionis  quasi  teteroa  esse  posset,  si 
modus  rcparationia  non  intercideret,.  Sed  revera  hoc  fit. 
Vcr^ente  a:tatc,  iiiiequalis  adniodum  fit  repnratio ;  alia;  partes 
reparantur  satis  fieliciter,  alia:  icgrc  et  id  pejus ;  ut  ab  eo  tem- 
pore corjHira  hiimana  sublrc  incipiant  tormeutum  illud  Mezentit, 
ut  viva  in  amphxu  morlnorum  immoriantur,  atque  facile  reiwra^ 
bilia,  propter  legre  reparabilia  eopulata,  deficiaut.  Nam  etiom 
post  dcclinationera  et  decursuin  setatis,  gpiritus,  sanguis,  caro, 
udcps,  facile  reparantur ;  at  quse  aicciorea  aut  porosiores  sunt 
partes,  membrana:  et  tunicie  oinnea,  nervi,  arteria),  venae,  ossa, 
cartiliigines,  etiam  viscera  pleraque,  denique  organiea  fere 
omnia,  diflicilius  reparantur,  et  cum  jactura.  Ills  nutem  ip<i8 
paries,  cum  ad  illas  nltcras  reparabilcs  partes  actu  reparandas 
omiiino  ofBciuin  suum  projstare  debennt,  activitate  sua  ac  viribua 
iinmiuuttc,  fuuctiones  bumb  amplius  exequi  non  possunt.  Ex 
quo  fit,  ut  jMiulo  poat  omnia  mere  incipiant,  et  ipsa!  ilia;  partes 
quii.^  in  tmtura  sua  sunt  valde  re[)arabiles,  tamen  defieientibus 
Oi^nis  reparationis,  nee  ipsin  similiter  ampHus  commode  re- 
parontur,  sed  minuautur,  et  tandem  deficiant  Causa  autem 
poriixli  oa  est;  quod  spiritus,  instar  flammas  lenis,  perpetuo 
prrodatorius,  cl  cum  hoc  conspirnns  aer  externus,  qui  etiam  I 
(•orjMirH  eiigit  ct  nrcfacit,  tandem  officinam  corporis  et  machinaa  1 
ot  oi^;ana  pcrdat,  et  inhabilia  reddat  od  munus  reparationis. 
IIb!  sunt  vonc  viw  mortis  naturalis  bene  et  dUigeiitcr  animo 
\iilvcndic.  Et«nim  qui  natURc  vias  non  noverit,  quomodo  is 
illi  oc<'urrcrc  possit,  canique  vertere  ? 

Itnque  duplex  debet  esse  inqiiiMtio ;  altera  de  eonaumplione 
nut  dcpncdalionc   curpuru  buDUiai;  ftltcni  de   tyiudetu  lepa- 
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ratione  aut  refecdone:  eo  intuitu,  ut  altera,  quantum  fieri 
possit,  inhibeatur,  altera  confortetur.  Atque  prior  istarum 
pertinet  prascipue  ad  spiritus  et  aerem  externum,  per  quos  fit 
depraedatio;  secunda  ad  universum  processum  alimcntationis, 
per  quern  fit  restitutio.  Atque  quoad  primam  inquisitionis 
partem,  quas  est  de  consumptione,  omnino  ilia  cum  corporibus 
ioanimatis,  magna  ex  parte,  communis  est.  Etenim  quae  spi- 
rits innatits  (qui  omnibus  tangibilibus,  sive  vivis  sive  mortuis, 
inest)  et  aer  ambiens  operatur  super  inanimata,  endem  et  tentsvt 
super  animata;  licet  superadditus  spiritus  vitalis  illas  opera- 
tiones  partim  infringat  et  compescat,  partim  potentcr  admodum 
intendat  et  augeat.  Nam  manifestissimum  est,  inanimata  com- 
plura  absque  reparatione  ad  tempus  bene  longum  durare  posse : 
at  animata,  absque  alimento  et  reparatione,  subito  concidunt 
et  extinguuntur,  ut  et  ignis.  Itaque  inquisitio  duplex  esse 
Jebet;  primo  contemplando  corpus  humanum,  tanquam  inani- 
matum  et  inalimentatum ;  deinde  tanquam  animatum  et  ali- 
inentatum.  Venim  haec  prasfati,  ad  Topica  Inquisitionis  jam 
pergamus. 
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TOPICA    PAKTICULAKIA; 


Articuii    Inqumtionis   de    Vita   et    Morie. 

1.  De  natura  Durabills  et  minus  Durabilie   iq   corporibiUj 

inanimatis,  atque  aiiuul  in  Vegetabilibus,  inquiaitJonera 
habeto ;  non  copioiiam  aut  legitimani,  sed  strictim  et  per 
capita,  et  tanquiim  in  transitu. 

2.  De  Desiccatione,  Arefactione,  et  Consumptione  corponim 

ioanimatonim  et  vegetabiiium  ;  et  de  modis  et  proce^su 
per  quoa  fiunt ;  atque  insuper  de  desiccationis,  are- 
factionis,  ct  conaumptionia  prohibitione  et  retordatione, 
corponimque  lu  euo  statu  conservatione ;  atque  ruraun 
de  corporuin,  postquum  semel  arefieri  coeperint,  Intene- 
ralione  et  omollitione  et  revirescentia ;  dlligentjus  iiH 
qiiirito. 


Neque  TAMEN  de  his  ipsis  pcrfecta  aut  accurata  facienda  est 
inqut»itio,  cum  ex  proprio  titulo  Durabilia  hiec  depromi  debeant, 
cumque  non  sint  in  inqutsitione  pr^csenti  principnlia,  sed  luiueu 
tantummodo  pncbeaiit  ad  Prolongatioi;em  et  I  u^taumtionem 
Yitai  in  Animalibus.  In  quibus  ipsis  (ut  jam  dictum  est) 
eadem  fere  usu  veniimt,  sed  suo  modo.  Ab  inquisitione  autem 
circa  Inanimnta  et  Vcgctabilia,  traneeat  inquisitio  ad  Auimalia 
jirwtcr  Hominem. 

3,  De  Animalium  Longmvitate  et  Brevifate  Vita:,  cum  cir- 

cumstantiis  dcbitis  quie  ad  hujusmodi  iBvitates  videantur 
fiicere,  inquinto. 

4.  Quuniara  verodujilexeetdiiratio  cor porum,  altera  in  iden- 

titate  siuiplici,  altera  per  repanitionem ;  quarum  prima 
ill  inanimatis  tautum  obtinct,  sccunda  in  vegetabilibus  et 
animalibus,  et  porficitur  per  Alimentation  em ;  ideo  de 
Alimentatione,  ejusque  viis  et  procesau,  inquirito :  neque 
id  ip^uin  exacte  (pertinct  enim  ad  titulos  Assimilationia 
et  Alinicntationis),  ecd  ut  reliqua  in  transitu. 

Ab  INQI.'ISITIonE  circa  vVuinialia  atque  Alimentata,  transeat 
ilia  ad  Hominem;  cum  vcro  jam  deventura  sit  ad  eubjet 
iiiquiititionis  princijinle,  debet  e^e  iu  omnibus  inquiaition 
ujuictu,  ct  auucris  suut  aUwluU. 
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6.  De  Lougamtate  et  Brevitate  Vitae  in  Hominibus,  secun- 
dnm  aetates  mundi,  regiones,  et  climata,  et  loca  nativi- 
tatis  et  habitatlonis^  inquirito. 
6.  De  Jongaevitate  et  brevitate  vitae  in  hominibus,  secundum 
propagines  et  stirpes  suas  (tanquam  esset  hasreditaria) ; 
atque  etiam  secundum  complexiones,  constitutiones,  et 
liabitus  corporis,  staturas,  necnon  modos  et  spatia  gran- 
descendi,  atque  secundum  membrorum  facturas  et  corn- 
pages,  inquirito. 
/*  De  longasvitate  et  brevitate  vitas  in  hominibus,  secundum 
tempora  nativitatis,  ita  inquirito,  ut  astrologica  et  sche- 
mata cceli  in  prassentia  omittas ;  recipito  tautum  observa- 
tiones  (si  quas  sint)  plebeias  et  manifestas,  de  partubus 
septimo,  octavo,  nono,  et  decimo  mense ;  etiam  noctu, 
mterdiu,  et  quo  mense  anni  ? 

8.  De  longasvitate  et  brevitate  vitas  in  hominibus,  secundum 

victum,  diastas,  regimen  vitas,  exercitia,  et  similia,  in- 
quirito.  Nam  qua  tonus  ad  aerem,  in  quo  vivunt  et 
morantur  homines,  de  eo  in  articulo  superiore  de  locis 
habitationis  inquiri  debere  intelligimus. 

9.  De  longasvitate  et  brevitate  vitae  in  hominibus,  secundum 

studia  et  genera  vitaB  et  affectus  animaj  et  varia  acci- 
dentia, inquirito. 

10.  De  medicinis  quas   putantur    vitam  prolongare,  scorsum 

inquirito. 

11.  De  signis  et  prognosticis  vitae  longae  et  brevis,  non  ill  is 

quae  mortem  denotant  in  propinquo  (id  enim  ad  histo- 
riam  medicinalem  pertinct),  sed  de  iis  quae  etiam  in 
sanitate  apparent  et  observantur,  inquirito;  sive  sint 
physiognomica,  sive  alia. 

Hactenus  instituta  est  inquisitio  de  longaevitate  et  brevi- 
tate vitas,  tanquam  inartificialis  et  in  confuso ;  huic  adjiccre 
^um  est  inquisitionem  artificialem,  atque  innuentem  ad  praxim, 
per  Intentiones.  Eae  genere  sunt  tres.  Distributiones  autem 
Dw^s  particulares  intentionum  earum  proponemus,  cum  ad 
ipsain  inquisitionem  ventum  erit.  Tres  illas  intentiones  gene- 
rales  sunt :  prohibitio  consumptionis  ;  perfectio  reparationis  ;  re- 
notatio  veterationis. 

12.  De  iis  quae  corpus  in  homine  ab  arefactionc  et  consunu 
ptione  conservant  et  eximunt,  aiit  saltern  inclmalvoivtta 
mJ  eaa  remorantur  et  differunt,  inquirito. 
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13.  De  lis  qua;  pertinent  ad  uaiversum  procossum  alimen- 

tationis  (uude  fil  rcparatio  in  corpore  hominis),  ut  sit 
proba,  et  minima  cum  jaclura,  inquiriM. 

14.  De  lis  qua;  purgant  invet*nita  et  reponunt  nova,  quie- 

quc  etiam  ca  quie  jam  arefacta  et  indurata  sunt  riira  ua 
intenerant  et  humcctant,  inquirito. 

QuoNiAM  VEEO  difficile  est  vias  ad  mortem  nnsse,  nisi 
ipsius  mortia  eedem  et  domicilium  (vel  antrum  potius)  per- 
Bcrutatus  sis  ct  invencris,  de  hoc  facieoda  est  Inquisitio ;  ocque 
tnmen  de  omni  gcnere  mortis,  scd  tantum  de  iis  mortibus  qu» 
iuferuntur  per  privationem  et  indigentiam,  non  per  viulentiam ; 
ilJse  cnim  sunt  tantum,  quae  ad  Atrophiam  Scnilem  ejiectant. 

15.  De  articulo  mortis,  et  de  atriolis  mortis  quic  ad  ilium 

ducant,  ab  omni  parte  (si  modo  id  fiat  per  indigeDtiam, 
et  non  per  violentiam)  inquirito. 

PoSTREMO,  QUONIAM  expedit  nosse  cbaractcrem  et  formam 
eenectutiB,  quod  fiet  optime  si  dlfferentias  oinnes  in  8t.-itu  cor- 
poris et  functionibuB  inter  juventu t em  et  senectutem  diligenter 
collegeriB,  ut  ex  iis  perspicere  possis  quid  sit  illud  timdem 
r|iiod  in  tot  effectus  frondescat,  etiam  banc  inquisitioncm  ne 
omittito. 

16.  Do  differcntiis  atatns  corporis  et  facultatum  in  juventute 
atque  in  senectute ;  et  si  quid  sit  ejuemodi  quod  ia 
senectutc  mancat  neque  minuatur,  diligenter  inqiurito. 


NATUBA    DURABILI3. 

Histona. 


1.  Metalla  in  tantum  a:vum  duraut,  ut  tempus  du- 
rationie  ipaorum  homiiium  observationem  fugiaU  Etiam  quando 
solvuntur  per  a:tatem,  in  rubigincm  eolvuntur,  non  per  perepi- 
rationem  ;  aurum  autcm  per  neutrum. 

2,  Argentuni  vivum,  licet  humiduni  sit  et  fluidum,  atque  per 
igncm  fjicile  fiat  volatile,  tamen  {quod  novimus)  absque  igne, 
per  Eetntcm  sulam,  nee  consuiiutur  ncc  contraJiit  rubiginem. 

3.  Lapides,  pricsertim  duriores.ct  cumphira  alia  ex  fo^Uibus, 
longi  sunt  iGvi ;  tdque  licet  exponantur  in  aerem  ;  multo  mngis 
dum  conduntur  sub  terra ;  attamcn  nitrum  quoddam  coiligunt 
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lapides,  qnod  Ulis  est  instar  rubiginis.  Gemmas  autem  et  cry- 
Btalla,metalla  ipsa  aBvo  superant;  attamen  clarore  suo  nonnihil 
a  longa  state  mulctantur. 

4.  Observatum  est,  lapides  ex  parte  Boreas  citius  temporise 
edacitate  consumi,  quam  Austro  expositos,  idque  et  in  pyra- 
midibus  et  in  templis  et  aliis  aedificiis  manifcstiim  esse :  ferrum 
contra,  ad  Austrum  expositum,  citius  rubiginem  contrahere,  ad 
Septentrionem  tardius,  ut  in  bacillis  illis  ferreis  aut  cratibus 
qua  ad  fenestras  apponuntur  liquet.  Nee  mirum,  cum  in 
omni  putrefactione  (qualis  est  rubigo)  humiditas  acceleret  dis- 
solutionem ;  in  arefactione  simplici,  siccitas. 

5.  In  Y^etabilibus  (loquimur  de  avulsis  nee  vegetantibus) 
Btemmata  arborum  duriorum^  sive  trunci  atque  ligna  et  ma- 
teries  ex  ipsis,  per  ssecula  nonnulla  durant.  Partes  autcm 
^mmatis  varie  se  habent ;  sunt  enim  quaedam  arbores  fistu- 
lo6s,  at  sambucus,  in  quibus  pulpa  in  medio  mollior  sit,  exte- 
riusdurius;  at  in  arboribus  solidis,  qualis  est  quercus,  interius 
(quod  cor  arboris  vocant)  durat  magis. 

6.  Folia  plnntarum  et  floret,  etiam  caules,  exiguaB  sunt  dura- 
tionis,  sed  solvuntur  in  pulverem  seseque  incinerant,  nisi  putre- 
fiant;  radices  autem  sunt  magis  durabiles. 

7.  Ossa  animalium  diu  durant,  ut  videre  est  in  ossuariis, 
ecilicet  repositoriis  ossium  defunctorum :  cornua  etiam  valde 
durant;  necnon  dentcs,  sicut  in  ebore,  et  dentibus  equi  marini. 

8.  Pelles  etiam  et  corlum  valde  durant,  ut  cernere  est  in  per- 
gamenis  antiquorum  librorum :  quinetiam  papyrus  complura 
saBcula  tolerat,  licet  pergamenae  duratione  cedat. 

9.  Ignem  passa  diu  durant,  ut  vitrum,  lateres ;  etiam  carncs 
^  fructus,  ignem  passi,  diutius  durant  quam  crudi ;  neque  ob 
id  tantum,  quod  hujusmodi  coctio  arceat  putredinem,  sed  etiam 
quod,  emisso  humore  aqueo,  humor  oleosus  diutius  se  sustineat. 

10.  Aqua  omnium  liquorum  citissime  sorbetur  ab  aere, 
oleum  contra  tardius  evaporat;  ut  cernere  est  non  solum  in 
liquoribus  ipsis,  verum  etiam  in  mistis :  etenim  papyrus  aqua 
inadefacta,  atque  inde  nonnihil  diaphaneitatis  nacta,  paulo  post 
aibescit  et  diaphaneitatem  suam  deponit,  exhalante  scilicet  va- 
pore  aquae ;  at  contra,  papyrus  oleo  tincta  diu  diaphaneitatem 
servat,  minime  exhalante  oleo ;  unde  qui  chirographa  adulte- 
rant, papyrum  olcatam  autographo  imponunt,  atque  hac  in- 
duBtria  lineas  trahere  tentant. 

11.  Gummi  omnia  valde  diu  durant;  etiam  cera  et  meV. 
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12.  At  aequalitas  et  inaequalitas  eorum  quse  corporibus  acci- 
dunt^  non  minus  quam  res  ipsae,  ad  durationem  aut  dissolu- 
tioncm  valent.  Nam  ligna,  lapides,  alia,  Tel  in  aqua  Tel  in 
aere  perpetuo  manentia,  plus  durant,  quam  si  quandoque  allu« 
antur,  quandoque  afflentur.  Atque  lapides  erud  et  in  sdificiis 
positi  diutius  durante  si  eodem  situ  et  ad  easdem  coeli  plagas 
ponantur  quibus  jacebant  in  mineris :  id  quod  plantb  etiam  e 
loco  motis  et  alio  transplantatis  accidit. 

Observationes  majores. 

(1.)  Loco  assumpti  ponatur,  quod  certissimum  est;  in- 
esse  omni  tangibili  spiritum  sive  corpus  pueumaticum, 
partibus  tangibilibus  obtectum  et  inclusum  ;  atque  ex  illo 
spiritu  initium  capi  omnis  Dissolutionis  et  Consumptionis ; 
itaque  earundem  antidotum  est  Detentio  Spiritus. 

(2.)  Spiritus  detinetur  duplici  modo ;  aut  per  compres- 
sionem  arctam  tanquam  in  carcere ;  aut  per  detentionem 
tanquam  spontaneam.  Atque  ea  mansio  etiam  duplici 
ratione  invitatur ;  videlicet,  si  spiritus  ipse  non  sit  mobilis 
admodum  aut  acer ;  atque  si  insuper  ab  aere  ambieute 
minus  sollicitetur  ad  exeundum.  Itaque  duo  sunt  Dura- 
bilia ;  Durum,  et  Oleosum ;  Durum  constringit  spiritum ; 
Oleosum  partim  demulcet  spiritum,  partim  hujusmodi  est,  ut 
ab  aere  minus  sollicitetur :  aer  enim  aquae  consubstantialis, 
flamma  autem  oleo.  Atque  de  natura  Durabilis  et  minus 
Durabilis  in  luanimatis,  haec  inquisita  sint. 

Historia. 

13.  IIcrbjB  quae  habentur  ex  frigldiorlbus,  annua;  sunt  et 
quotannid  moriuntur,  tam  radice  quam  caule ;  ut  lactuca,  por- 
tulaca ;  etiam  triticum,  et  frunienti  omne  genus.  Sunt  tmnen 
etiam  ex  frigidis,  quae  per  tres  aut  quatuor  annos  durant ;  ut 
viola,  fragaria,  pimj^inella,  primula  veris,  aectosa;  at  borago  et 
buglossa,  cum  vidcautur  vivae  tam  similes,  morte  diff brunt ; 
borago  enim  annua,  buglossa  anno  suporstes. 

14.  At  herbac  calida;  plurimas  ajtatem  et  annos  ferunt;  bysso- 
pus,  thymus,  satureia,  majorana  altera  *,  melissa,  absynthium, 
chama3clrys,  salvia,  &c.     At  fccniculum  caule  moritur,  radice 

'  OrigaDum  cirticuni  ? 
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lepaHuIat:  ocymam  Tero,  et  majorana  (quam  Tocant)  suavis^ 
son  tam  setatis  quam  hiemis  sunt  impatientes ;  sats  enim  m 
looo  Talde  munito  et  tepido^  superstites  suut :  certe  notum  est, 
schema  (qoalibus  in  hortis  utuntur  ad  ornamentum)  ex  hysso- 
po,  qnotannis  bis  tonsum,  usque  ad  quadraginta  annos  durasse. 

15.  Fnitices  et  arbores  humiliores,  nd  scxagesimum  annum, 
ali«  etiam  duplo  magis,  vivunt.  Vitis  sexagenaria  esse  potest, 
et  ferax  est  etiam  in  senectute.  Kosmarinus,  foelicitcr  collo- 
catus,  etiam  sexagesimum  annum  complet.  At  acanthus  et 
hedera  ultra  centesimum  durant.  Sed  rubi  «tas  non  pcrcipitur, 
quia  flectendo  caput  in  terram  novas  nanciscitur  radices,  ut 
veterem  a  nova  distinguere  baud  facile  sit. 

16.  £x  arboribus  grandioribus  annosissimas  sunt  quercus, 
ilex,  omus,  ulmus,  fagus,  castanea,  platanus,  ficus  ruminalis, 
lotos,  oleaster,  olea,  palma,  morus :  ex  his  nonnuUas  usque  ad 
octingentesimum  annum;  etiam  earum  minus  vivaces  usque 
al  ducentesimum  perveniunt.* 

17.  At  arbores  odorata;  et  resinosae,  materia  sua  sive  ligno, 
etiam  illis  quas  diximus  magis  durabiles ;  aetate  paulo  minus 
rivaces ;  cupressus,  abies,  pinus,  buxus,  juniperus ;  at  cedrus, 
corporis  magnitudine  adjutus,  etiam  superiores  fere  aequat, 

18.  Fraxinus,  proven tu  alacris  et  velox,  a? tat  em  ad  centesi- 
mum annum  aut  nonnihil  ultra  producit ;  quod  etiam  quan- 
^ue  facit  ferula,  et  acer,  et  sorbus ;  at  populus,  et  tilia,  et 
*alix,  et  (quam  appellant)  sycomorus,  et  juglans,  non  adeo 
vivaces  sunt. 

19.  Mains,  pyrus,  prunus,  mains  Punica,  mains  Medica,  et 
citria,  mespilus,  comus,  cerasus,  ad  quinquagesimum  aut  sexa- 

'  Origanum  ni^orana  ?  This  species  iwas  Introduced  into  England  from  Portugal  in 
1^'3,  and  is  biennial.  The  common  sweet  basil,  which  was  almost  the  only  kind  of 
^n^am  known  in  England  in  Bacon's  time,  is  an  annual. 

*  Pliny,  xvi.  85.  and  following  chapters,  appears  to  have  been  Bacon's  authority  with 
'*'pect  to  most  of  the  trees  here  mentioned.  The  Ficus  Ruminalis  or  Rumina  was 
^sacred  fig-tree  in  the  Comitium  which  represented  that  under  which  Romulus  and 
^us  were  suckled  l)y  the  wolf.  Bacon  must  have  thou;iht  that  it  was  some  parti- 
cular kind  of  fig-tree,  and  moreover  that  the  Ficus  Ruminalis  mentioned  by  classical 
'riters  as  existmg  In  their  time  was  eadem  numero,  numerically  identical,  with  its 
Pi^totypf ;  whereas  we  are  expressly  told  by  Pliny,  xv.  20.,  that  it  was  fn)m  time  to 
Jinie  nencwed— *»  arescit  rursusque  cura  sacerdotura  seritur. "  Pliny,  xvi.  90.,  speaks  of 
^^  fig,  the  apple,  and  the  pomegranate  tree  as  remarkable  for  the  shortness  of  their 
••ontion.  See  with  reypect  to  the  Ficus  Ruminalis,  Ovid,  Fasti,  il.  411.;  Livy,  14.  i 
PJutarch,  in  Rom,  4. ;  and  Tacit  Annal.  xiii.  53.  If,  wliich  seems  probable  from 
^'ny's  ttitement  taken  in  connexion  with  the  passage  in  Tacitus,  the  tree  itself  fur- 
•**>«!  the  cuttings  by  planting  which  Its  ideal  unity  was  preserved,  its  continued 
^*^*tence  throujEcta  many  centuries  is  an  instance  in  disproof  of  the  opinion  that  trees 
l*^>agated  otherwise  than  by  seed  die  with  the  stock  from  which  they  are  teikeiL 
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gf^simum   annum    per  venire    possunt;  prscsertim  si  a  musco. 
nonnullas  ipsarum  vestiente,  aliquando  purgentur. 

20.  Generaliter  roagnitudo  corporis  in  arboribus  cum  diu- 
tumitate  vitas  (casteris  paribus)  nonnihil  habet  commune ;  e 
similiter  durities  materiae ;  quin  et  arbores  glandifene  et  nuci — 
ferae,  fructiferis  et  bacciferis  sunt  plerunque  vivaciores :  atqu^ 
etiam  praecocibus  vel  fructu  vel  foliis,  serotinaB  et  tardius  fron — 
descentes,  atque  tardius  etiam  folia  deponentes,  aetate  diutur — 
niores  sunt :  quin  et  sylvestres  cultis ;  et  in  eadem  specie,  qus^ 
acidum  fructum  ferunt,  illis  quae  dulcem. 

Observatio  Major, 

(3.)  Bene  admodum  notavit  Aristoteles  discrimeu  inter 
plantas  et  animalia,  quoad  alimentationem  et  renovationera ; 
quod  scilicet  corpus  animalium  suis  claustris  circumseptum 
manet ;  atque  insuper,  postquam  ad  justam  magnitudinem 
pervenerit,  aliniento  continuatur   et  conservatur,   sed  nihil 
novum  excrescit  prseter  capillos  et  ungues,  quae  pro  excre- 
nientis    habentur ;    adeo  ut   necesse  sit    succos   animalium 
citius   veterascere :    at  in  arboribus,  quae  novos  subinde  ra- 
mos,  nova  vimina,  novas  frondes,  novos  fructus  immittunt, 
evenit  ut  et  ipsie  quas  diximus  partes  novae  sint,  nee  setatem 
passae  ^ ;  cum  vero  quicquid  viride  sit  et  adolescens  fortius 
et  alacrius  alimentum   ad  se  trahat,  quam  quod  incoeperit 
desiccari ;  evenit  una  et  simul,  ut  truncus  ipse,  per  quern 
hujusmodi  alimentum  transit  ad  ramos,  uberiore  et  Icetiore 
alimento  in  transitu  irrigetur,  perfundatur,  et  recreetur  :  id 
quod  etiam   insigniter  patet  ex  hoc   (licet  illud  non  anno- 
taverit  Aristoteles,  qui  nee  ea  ipsa  quae  jam  diximus  tam 
perspicue  explicavit),  quod  in  sepibus,  sylvis  caeduis,  arboribus 
tonsis,  amputatio  ramorum  aut  surculorum  caulem  ipsum  aut 
truncum  confortat,  illumque  eflicit  longe  diuturuiorem. 

DESICCATIO;    DESICCATIONIS   PROHIBITIO  ;    ET   DESICCATI 

INTENERATIO. 

Historia. 

Ad  Art.  s.         1.  Ignis^   et  calor  intensus,   alia    desiccat,   alia 
coUiquat; 

*  Arist.  De  Long,  et  Brevit  Vita;,  c  6. 
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Linnu  nt  hie  darescit,  et  hiec  ut  cera  liquescit, 
Uno  eodemque  ^71^.* 

Defliccat  terram,  et  lapides,  et  lignum,  et  pannos,  et  pelles,  et 
qnacimque  non  fluiint :  colliquat  metalla,  et  ceram,  et  gummi, 
et  butyrum,  et  seTum,  et  hujusmodu 

2.  Attamen  in  illis  ipsia  quas  colliquat  ignis,  si  vehementior 
Aierit  ea  in  fine  desiccat;  nam  et  metalla  ex  igne  fortiore, 
anisso  volatili^  minuuntur  pondere  (praeter  aurum)  et  deve- 
niimt  magis  fra^lia ;  atque  oleosa  ilia  et  pinguia  ab  igne  for- 
tiore  deveniunt  frixa,  et  tosta,  et  magis  sicca,  et  crustata. 

3.  Aer,  prascipue  apertus,  manifesto  desiccat,  nunquam  colli- 
quat; yeluti  cum  vias  et  superficies  terras,  imbribus  madefactae, 
<ksiccantur ;  lintea  lota^  quae  ad  aerem  exponuntur,  siccantur ; 
krb®  et  folia  et  fiores,  in  umbra  siccantur.  At  multo  magis 
wc  facit  aer,  si  aut  solis  radiis  illustretur  (modo  non  inducat 
potredinem)  aut  moveatur ;  ut  flantibus  ventis,  et  in  areis  per- 
latillbiis. 

1  ^tas  maxime,  sed  tamen  lentissime,  desiccat;  ut  fit  in 
onmibos  corporibus^  quas  Tetustate  (modo  non  intercipiantur  a 
putredine)  arefiunt:  astas  autem  nihil  est  per  se  (cum  sit 
inensura  tantum  temporis),  sed  effectus  producitur  a  spiritu 
corporum  innato,  qui  corporis  humorem  exugit,  et  una  cum 
ipso  evolat;  et  ab  aere  circumfuso,  qui  multiplicat  se  super 
fipiritus  innatos  et  succos  corporis,  eosque  depraedatur. 

5.  Frigus  omnium  maxime  proprie  exiccat ;  siquidem  desic- 

catio  non  fit  nisi  per  contractionem ;  quod  est  opus  proprium 

frigoris.     Quoniam  vero  nos  homines  Calidum  potentissimum  ha- 

bemus  in  igne,  Frigidum  autem  infirmum  admodum ;  nihil  aliud 

scilicet  quam  hiemis,  aut  fortasso  glaciei  aut  nivis,  aut  nitri ; 

ideo  desiccationes  frigoris  sunt  imbecillae  et  facile  dissolubiles : 

TJdemus  tamen  desiccari  faciem  terne  ex  gelu,  atque  ex  ventis 

Martiis,  plus  quam  ex  sole;  cum  idem  ventus  qui  humorem 

lambit,  etiam  frigus  incutiat. 

6.  Fumus  foci  desiccat,  ut  in  laridis,  et  linguis  boum,  quaa 
in  caminis  suspenduntur :  quinetiam  suffitus  ex  olybano  *,  aut 
ligno  aloes,  et  similibus,   desiccat  cerebrum  et  catarrhis  me 
detur. 

7.  Sal,  mora  paulo  longiore,  desiccat,  non  tantum  in  extirais, 
sed  etiam  in  profundo ;  ut  fit  in  camibus,  aut  piscibus  salitis, 

«  Vlrg.  Eel.  ▼«!,  so, 

*  ButweUia  semta.     See  the  Asiatic  Jietearchei,  ix.  \^  377* 
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quae   per  diuturnam   salitionem  manifesto   etiam    intrinBeciu 
indurantur. 

8.  Gummi  calidiora,  applicata  ad  cutem,  earn  desiccant  et 
corrugant ;  quod  faciunt  etiam  aquse  nonnullse  con0triiigente&  ' 

9.  Spiritus  vini  fortis  in  tantum  desiccat  instar  ignis,  ut  et 
albumen  ovi  immissum  candefaciat,  ot  panem  torreat. 

10.  Pulveres  desiccant  instar  spongiarum,  sugendo  humidom, 
ut  fit  in  pulvere  atramento  injecto  post  scriptionem;  etiam 
laevor  et  unio  corporis  (qui  non  permittit  vaporem  humidi  in- 
gredi  per  poros)  per  accidens  desiccat,  quia  ipsum  aeri  expo- 
nit  ;  ut  fit  in  gcmmis,  et  speculis,  et  laminis  ensium,  in  qus  si 
spires,  cemuntur  ilia  primo  vapore  obducta,  sed  paulo  post 
evanescit  ille  vapor,  ut  nubecula.  Atque  de  desiccatione  hs» 
inquisita  sint- 

11.  Granaria  in  usu  sunt  hodie  ad  partes  Germanite  orien- 
tales,  in  ccllis  subterraneis,  in  quibus  triticum  et  alia  gnuuk 
conservantur,  substrato  et  circumposito  undique  stramine  ad 
nonnullam  altitudinem,  quod  humiditatem  cayemas  arceat  et 
sorbeat ;  qua  industria  servantur  grana  etiam  ad  vicesimum  aat 
tricesimum  annum ;  neque  servantur  tantum  a  putredine,  sed 
(quod  ad  praesentem  inquisitionem  pertinet)  in  tali  viriditate, 
ut  panibus  conficiendis  optime  sufficiant;  idemque  fuisse  in 
usu  in  Cappadocia  et  Thracia  et  nonnullis  locis  Hispanias  per* 
hibetur.* 

12.  Granaria  in  fastigiis  sedium,  cum  fenestris  ad  orientent 
et  septentrionem,  commode  coUocantur ;  quinetiam  constituunt 
quidam  duo  solaria,  superius  et  inferius ;  superius  autem  fora- 
minatum  est,  ut  granum  per  foramen  (tanquam  arena  in  cle- 
psydra) continue  descendat,  et  subinde  palis,  post  aliquot  dies^ 
reponatur ;  ut  granum  sit  in  continuo  motu.  Notandum  autcDC* 
est,  etiam  hujusmodi  res  non  tantum  putredinem  cohiber^j 
verum  etiam  viriditatem  conservare  et  desiccationem  retardare  1 
cujus  causa  est  ea  quam  etiam  superius  notavimus,  quod  evo- 
latio  humoris  aquei,  quae  motu  et  vento  acceleratur,  humorei^f 
oleosum  in  suo  esse  conservat;  qui  alias  in  consortio  humon^ 
aquci  fuisset  una  evolaturus.  Etiam  in  quibusdam  montibo^ 
ubi  aer  est  purus,  cadavera  ad  plures  dies  manent  non  multu^ 
deiiorcscentia. 

»  Pliny,  xvlli.  78 
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13.  Fractns,  Tcluti  granata,   citria,  mala,  pyra,  et  hujus- 

nodi ;  etiam  et  flores,  ut  rosa,  lilium ;  in  vasis  fictilibus  bene 

>btaratis  diutius  servantur ;  neque  tamen  non  officit  acr  am- 

biens  ab  extimis,  qui  etiam  per  Tas  inaequalitates  suas  dcfert  et 

indnnat ;  ut  in  calore  et  frigore  manifestum  est :  itaque  si  et 

Tasa  diligentur  obturentur,  atque  obturata  sub  terram  insupcr 

eondantur,  optimum  erit;  neque  minus  utile  est,  si  non  sub 

terra,  sed  sub  aquis  condantur,  modo  sint  umbrosss,  ut  putei  ct 

dstenue  in  domibus;  sed  qua;  sub  aquis  conduntur,  melius 

reponuntur  in  vasis  vitreis  quam  in  fictilibus.' 

14.  Generaditer,  quas  sub  terra  et  in  cellis  subterraneis  aut 
in  profundo  aquarum  reponuntur,  virorem  suum  diutius  tuen- 
tor,  qoam  quae  supra  terram. 

15.  Tradunt  in  conservatoriis  nivium  (sive  sint  in  montibus 
in  foveis  naturalibus,  sive  per  artem  in  puteis  ad  hoc  factis) 
observatum  fuisse,  quod  aliquando  malum  aut  castanea  aut 
nox  aut  simile  quippiam  incident,  qua;  post  plures  menses 
BqaefsLcta  nive,  aut  etiam  intra  nivem  ipsam,  inventa  sunv 
recentia  et  pulchra  ac  si  piidie  essent  decerpta. 

16.  Uv»  apud  ru^ticos  servantur  in  racemis  coopertis  inti-a 
&rinam;  quod  licet  gustiii  eas  reddat  minus  gratas,  tiimen 
humorem  et  viriditatem  conservat ;  etiam  omnes  fructus  duri- 
ores,  non  tantum  in  farina,  sed  in  scobe  lignorum,  etiam  inter 
acervos  granorum  integrorum,  diu  servantur. 

17.  Invaluit  opinio,  corpora  intra  liquores  sua3  speciei,  t:m- 
quam  menstrua  sua,  conservari  recentia ;  ut  uvas  in  vino,  olivas 
in  oleo,  &c. 

18.  Servantur  mala  granata  et  cotonea,  tincta  paulispcr  in 
aquam  marinam  aut  salsam,  et  paulo  post  extracta,  ct  in  aiirc 
aperto  (modo  fuerit  in  umbra)  siccata. 

19.  In  ^dno,  oleo,  aut  amurca  suspensa,  diu  servantur;  multo 
inagis  in  melle,  et  spirit u  vini ;  atque  etiam  omnium  maxime 
(ut  quidam  tradunt)  in  argento  vivo. 

20.  Incrustatio  etiam  fructuum  cera,  pice,  gypso,  pasta,  aut 
aliis  oblinimentis  aut  capsulis,  diutius  eos  virides  conservat. 

21.  Manifestum  est,  muscas  et  araneas  et  formicas  et  hujus- 
niodi,  casu  in  electro,  aut  etiam  arborum  gummis,  immersas  et 
^ultas,  nunquam  postea  marccscere ;  licet  sint  corpora  moUia 
et  tenera. 

'  See  Vorta,  Natural  Magic,  Jv.  7. 
/  3 
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22.  Uvffi  servantur  pensiles;  et  sic  de  aliis  frnclibus; 
duplex  est  enim  ejus  rei  commoditas ;  una,  quod  absque  ulla 
coiittisione  aut  compress'ione  fiat,  qualis  contra  fit  cum  8Ui)er 
dura  collocantur;  altera,  quod  aer  undequaque  ipsaa  lequaljter 
ambit.' 

23.  Notntum  eat,  tarn  putrefaction  em  quam  desiccationem  in 
vegetabilibus  non  Bimiliter  ex  omni  parte  incipere ;  eed  inaxime 
ex  ea  parte  per  quam  aolebant,  cum  essent  viva,  attrahcre  ali- 
luentum ;  itaque  jiibent  aliqui  pediculoa  malorum  aut  fructuum 
ccra  aut  pice  iiquefacta  obducere. 

24.  Fila  candelarum  aut  lampadum  majom  citius  absumunt 
sevum  nut  oleum,  quam  minora ;  etiam  flamma  ex  goasipio 
citius  quam  ex  scirpo  aut  stramine  aut  vimine  ligneo;  atque 
in  bjiculia  ceroorum,  citiua  ex  junipero  aut  abiete  qunm  ex 
fraxino :  etiom  omnia  flamma  mota  et  vcnto  agitata  citius  absu- 
mit  qunm  tmnqullla ,-  itaque  intra  cornu  minus  cito,  quam  in 
aperto.  TraJunt  quoque  iychna  in  sepulchria  admodum  diu 
durare. 

25.  Alimenti  etiam  natura  et  preeparatio  non  minus  facit  ad 
diuturnitatem  lychnorum,  quam  natura  flamnite :  nam  cera  sevo 
diutumior  est :  et  sevum  paulo  madidum,  sevo  sicciore ;  et  ceia 
du-a,  cera  moUiore. 

26.  Arbiirca,  si  quotannis  circa  radices  earum  terram  move- 
rls,  brevius  durant ;  si  per  lustra  aut  decennia,  diutius ;  ctiani 
permitia  et  suiculoa  decerpere,  facit  ad  longsevitatem ;  item 
Blercoiatio  aut  subsfratio  creta;  et  similium,  aut  multa  irrigation 
feracitati  confert,  setatcm  minuit.  Atque  de  Proliibitione  De- 
eiccatiouis  et  Cousumptionis  bxc  inqulsita  sunt. 

Inteneralio  Desiccati  (qure  res  est  prrecipua)  experimenta 
pnebet  pnuca ;  ideoque  nonnulla  qnie  in  animalibua  fiunt,  atque 
etiam  in  homine,  conjungemus. 

27.  Viniina  salicis,  quibue  ad  ligandaa  arbores  utuntur,  in 
aqua  infit^a,  fiunt  magis  flexibilia ;  i^imiliter  virgarum  ferulie 
exircmilates  in  urceia  cum  aqua  imponuntur,  ne  siccescant; 
quin  et  glubuli  lusoni,  licet  per  siccitatem  rimaa  collcgerint, 
positi  iu  aqua  rur^us  implcntur  et  con  soli  dan  tur. 

28.  OcretE  ex  uorio,  vetusfate  durra  et  obstinate,  per  illini- 
tionera  eev!  ad  ignem  nioUiuntur;  cliam  igni  sLmplici  admot», 
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oonoiliil :  vesicae  et  membranas,  postquam  fueriut  induratse,  ab 
aqua  calefacta,  admixto  sevo  aut  aliquo  pingui,  Intenerantur ; 
melius  autem,  si  etiam  paululum  confriccntur. 

29.  Arbored  yeteres  admodum^  quae  diu  steterunt  immotxc, 
fodiendo  et  ai)criendo  terrain  circa  radices  ipsarum^  manifesto 
tanquam  juvenescunt^  novis  et  teneris  frondibus  emissis. 

30.  Boves  aratores  vctcres  et  laboribus  penitus  exhausti,  in 
bta  pa.«cua  inducti,  carnibus  vestiuntur  novis  et  teneris  et 
juvenilibus,  ut  etiam  ad  gustum  camem  juvencorum  referant. 

31.  Diaeta  stricta  consumens  et  eniacians,  ex  guaiaco,  pane 
bis  cocto,  et  similibus,  (quali  ad  curandum  morbum  Gallicum  et 
ioTeteratos  catarrhos  et  leucophlegmatiam  utimur)  homines  ad 
KQinmam  macilentiam  deducit,  consumptis  succis  corporis ;  qui, 
postquam  coeperint  instaurari  et  refici,  manifesto  cernuntur 
nuigis  juveniles  et  virides;  quinetiam  cxistimamus  morbos 
emaciantes,  postea  bene  curatos^  compluribus  vitam  prolon- 
gasse. 

Observationes  Majores. 

1.  Miris  modis  homines,  more  noctuarum,  in  tenebris 
notionum  suarum  acute  vident  ad  experieiitiani,  tanquam 
lucein  diurnain,  nicUint  et  ciecutiunt.  Lotjuuiitur  de  Elemen- 
tari  Qualitate  Siccitatis  ;  et  de  desiccantibus  ;  et  de  naturalibus 
periudis  corporum,  per  quas  corrumpuiitur  et  consumuntur  ; 
fied  interim,  nee  de  initiis  nee  de  niediis  nee  de  extremis 
Desiccationis  et  Consumptionis  aliquid  quod  valeat  obser- 
vant, 

2.  Desiccatio  et  Consumptio,  in  processu  suo,  triI)U8 
Mouibus  perficitur ;  atque  originem  ducunt  actioues  ill<e 
aspiritu  innato  corporum,  ut  dictum  est. 

3.  Prima  actio  est,  Attenuatio  Humidi  in  Spiritum ; 
secunda  est,  Exitus  aut  Evolatio  spiritus ;  tertia  est,  Con- 
tractio  parti um  corporis  crassiorum,  statim  post  spiritum 
<*iiiissum  ;  atque  hoc  ultimum  est  ilia  desiccatio  et  indu- 
ratio  de  qua  prsecipue  agimus :  priora  duo  consumunt 
tantum. 

4.  De  Attenuatione,  res  manifesta  est ;  spiritus  enim,  qui 
J»oinni  corpore  tangibili  includitur,  sui  non  obliviscitnr  ;  sed 
quicquid  naiiciscitur  in  corpore  (in  quo  obsidetur)  quod  dige- 
rere  possit  et  conficere  et  in  se  vertejii,  illud  plane  uUetaX  eX 
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subigit,  et  ex  eo  se  multipHcat,  et  novum  spiritum  generae. 
Hoc  ex  probatione  ea,  instar  omnium,  evincitur ;  quod  q^» 
plurimum  siccantur,  pondere  minuuntur,  et  deveniunt  cava, 
porosa,  et  ab  intus  sonantia  ;  certissimum  autem  est,  spiritum 
rei  prae-inexistentem  ad  pondus  nihil  conferre,  sed  illud  levare 
potius  ;  ergo  necesse  est,  ut  spiritus  prse-inexistenshutnidum 
et  succum  corporis,  quae  antea  ponderaverant,  in  se  verterit ; 
quo  facto  pondus  minuitur.       Atque  haec  est  prima  actio, 
scilicet  Attenuatiouis  humoris,  et  conversionis  ejus  in  Spi' 
ritum. 

5.  Secunda  actio,  quae  est  Exitus  sive  Evolatio  spiritus, 
res  etiam  manifestissima  est.     Etenim  ilia  evolatio,  cum  fit 
coufertim,   etiam   sensui   patet;    in    vaporibus    aspectui,  in    . 
odoribus  olfactui ;    ver-im  si  sensim  fiat  evolatio,  ut  fit  per 
a^tatem,  tum  demum  peragitur  sine  sensu  ;  sed  eadem  res 
est.     Quinetiam  ubi  corporis  compages  aut  ita  arcta  est  aut 
ita  tenax,   ut  spiritus  poros  et  meatus  uon  inveniat  per  qutts 
exeat,  tum  vero  etiam  partes  ipsas  crassiores  corporis  iu 
nixu  suo  exeundi  ante  se  agit,  easque  ultra  corporis  super- 
ficiem  extrudit ;    ut  fit  in  rubigine  metallorum,  et  in  carie 
omnium   pinguium.     Atque  hsec  est  secunda  actio,  scilicet 
Exitus  et  Evolatiouis  Spiritus. 

6.  Tertia  actio  paulo  magis  obscura,  sed  seque  certa  est ; 
ea  est  contractio  partium  crassiorum  post  spiritum  emissum. 
Atque  primo  videre  est  corpora  post  spiritum  emissum  mani- 
festo arctari,  et  minorem  locum  complere  ;  ut  fit  in  nudeis 
nucium,  qui  siccati  non  impleut  testam  ;    et  in  trabibus  et 
palis  ligni,  qua;  primo  contiguse  sunt  ad  iuvicem,  ex  desicca- 
tione  autem  hiant ;    atque  ex  globulis  lusoriis,  et  similibus, 
qui  per  siccitatem  rimosi  evadunt;  cum  partes  se  contrahant, 
et  contracta;  necessario  spatia  inter  se  relinquant.     Secundo 
patet  ex  rugis  corporum  siccatorum  ;   nixus  enini  se  contra- 
hendi tantum  valet,  ut  partes  contrahendo  interim  adduc<it 
et  sublevet ;    quae  enim  in  extremitatibus  contrahuntur,  in 
niediis  sublevantur ;    atque  ban;  cernere  est  in  papyris,  et 
membranis   vetustis  ;    atque  in   cute  animalium  ;    ntque   in 
extimis  rasei  mollioris ;  quae  omnia  vetustate  corrugantur. 
Atque  tertio  se  ostendit  amplius  haec  contractio  in  iilis  quae  a 
calore  non  tantum  corrugantur,  veruiu  etiam  complicantur 
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et  io  se  vertuntur,  et  quasi  rotulantur  ;  ut  cernere  est  in 
membranis,  et  papyris,  et  foliis  ad  ignem  admotis.     Eteuim 
contractio  per  setatem,  cum  tardior  sit,  rugas  fere  parit ;  at 
cootracdo  per  ignem,  quae  festina  est,  etiam  complicationes. 
At  in  plurimis,  ubi  non  datur  corrugatio  aut  complicatio,  fit 
simplex  contractio,  et  angustiatio,  et  induratio,  et  desiccatio, 
ut  primo  positum  est ;  quod  si  eousque  invalescat  evolatio 
spiritus  et  absuniptio  humidi,  ut  non  relinquatur  satis  cor- 
poris ad  se  uuiendum   et  contrahendum,   tuui  vero  cessat 
contractio  ex  necessitate,  et  corpus  redditur  putre,  et  nihil 
aliud  quam  pulvisculus  cohaerens  qui  levi  tactu  dissipatur  et 
abitiu  aereni ;  ut  fit  in  corporibus  cunctis  valde  absumptis; 
^t  papyro  et  linteo  ad  ultimum  combustis  ;  et  cadaveribus 
ioibttlsamatis  post  plura  saecula.     Atque  haec  est  tertia  iila 
^o;  scilicet  Contractionis  partium  crassiorum  post  spiri- 
tam  emissum. 

7'  Notandum  est  ignem  et  calorem  per  accidens  tantum 
feiccare  ;  proprium  enim  eorum  opus  est,  ut  spiritum  et 
hamida  attenuent  et  dilatent ;  sequitur  autem  ex  accidente, 
"t  partes  reHquse  se  contrahant ;  sive  ob  fugam  vacui  tan- 
^m,  sive  ob  alium  motum  simul  ;  de  quo  nunc  non  est 
sermo. 

8.  G;rtum  est  etiam  Putrefactioneni,  non  minus  quam 
Arefactionem,  a  spiritu  innato  originem  ducere,  sed  longe 
alia  via  incedere  ;  nam  in  Putrefactione  spiritus  non  emittitur 
simpliciter,  sed  ex  parte  detentus  mira  coiiiminiscitur  ;  atque 
et'am  partes  crassiores  non  tani  localiter  coiitrahuutur,  quam 
cueuut  singulce  ad  homogeniam. 

LONG-EVITAS   ET   BREVITA8  VIT^   IN   ANIMALIBUS.* 

Ilistoria, 

hAkn.'L  De  diuturnitate  et  brevitate  vitse  in  animalibus, 

"'^  '     tenuis  est  informatio  quae  haberi  potest;  observatio 

'  M.  Flourens  has  recently  proposed  a  new  theory  with  respect  to  the  comparative 
Inij^Tity  of  different  animals.  Ue  is  of  opinion  that  :it  least  in  the  class  of  Mammalia 
tbc  natural  term  of  life  Is  five  Umes  that  (»f  growth  ;  and  he  finds  in  the  junction  of 
tbe  bones  with  their  epiphyses,  a  phenomenon  which  marks  precisely  the  termlna- 
tfoD  of  the  period  of  growtii.  .  He  thus  increases  the  period  commonly  assigned  to 
Snrwtli,  and  diminishes  the  fiurtor  by  which  it  is  to  be  multiplied  in  order  to  give  that 
Bf  the  dttnUoa  of  life.    In  the  human  species  he  assigns  twenty  years  to  the  former 
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negligens;  traditio  fabulosa.      In  cicuribus  vita  degener 
rumpif;  in  sylvestribus  injuria  ca'li  intercipit. 

Neque  quae  concomitantia  videri  possiut  huic  informatiooi 
multum  auxiliantur  (moles  corporis;  tempus  gestationis  in 
utero  ;  numerus  foetus ;  tempus  grandescendi ;  alia) ;  pro- 
pterea  quod  complicata  sunt  ista,  atque  alias  concurruut,  alias 
disjunguntur. 

1.  Hominis  sevum  caeterorum  animalium  omnium  supent 
(quantum  narratione  aliqua  certa  constare  potest)  praeter  admo- 
dum  paucorum.  Atque  concomitantia  in  eo  satis  a^qualiter  se 
habent ;  statura  et  magnitude  grandis ;  gestatio  in  utero  novi- 
niestris ;  foetus  ut  plurimum  unicus ;  pubes  ad  annum  decimmn 
quartum ;  grandescentia  ad  vigesimum. 

2.  Elephas,  fide  baud  dubia,  curriculum  humana^  vita;  ordi- 
narium  transcendit :  gestatio  autem  in  utero  decennalis,  fabu- 
losa' ;  biennalis^  aut  saltcm  supra  annuam^  certa  :  at  moles 
ingcns,  et  tempus  grandescendi  usque  ad  annum  txicesimum ; 
dentes  robore  firmissimo ;  neque  etiam  observationem  hommuia 
fugit,  quod  sanguis  elephanti  omnium  sit  frigidissimus ;  etafl 
autem  ducentesimum  annum  nonnunquam  complevit* 

3.  Leones  vivaces  habiti  sunt,  quod  complures  ex  iis  reperti 
sint  edentuli  ^ ;  siguo  nonnihil  f'allaci ;  cum  illud  fieri  possit  ex 
gravitate  anhelitus. 

4.  Ursus  magnus  dormitor  est;  animal  pigrum,  et  inere, 
neque  tamen  vivacitatis  notatum :  illud  autem  signiun  brevb 
a5vi,  quod  gestatio  ejus  in  utero  sit  festina  admodum,  vix  ad 
quadraginta  dics.^ 

5.  Vulpi  multa  se  bene  habere  videntur  ad  longaevitatem ; 
optime  tecta  est,  cariiivora,  et  degit  in  antris;  neque  tamen 

(airreeinR  in  this  with  Bacon),  and  consequently  one  hundred  to  the  latter  period. 
Of  all  such  speculations  it  may  be  said  that  they  are  too  vague  to  have  much  scientific 
value.  A  hundred  years  is  neither  the  average  nor  the  probable  duration  of  human 
life ;  nor  a^ain  is  it  the  extreme  limit  to  which  it  has  occasionally  l)een  prolonKfd. 
If  it  be  said  that  it  is  the  ai;e  at  which  men  would  die  but  for  the  effect  of  ai*cidental 
diseases,  it  may  he  answered  that  death  from  mere  decay  in  the  strict  sense  of  the  word 
is  a  phenomenon  very  seldom  observed.  When  it  does  occur,  it  does  not  appear  to 
take  place  at  any  precise  age.  Again,  the  existence  of  a  constant  numerical  ratio  in 
different  animals  is  exceedingly  improbable,  seeing  that  all  other  circumstances  of 
their  existence  are  more  or  less  varied. 

'  Pliny,  viii.  10.  Fiourens  is  of  opinion  that  the  age  of  the  elephant  must  exceed 
150  years,  the  junction  of  the  bones  with  their  epiphyses  being  found  not  to  have  taken 
pliice  at  thirty. 

^  Aristotle,  Hist  Ao.  ix.  44.  Fiourens  assigns  twenty  years  to  the  full  age  of  tbe 
lion. 

'  Aristotle  says  thirty.     Ilist  An.  vl  30. 
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tatis  notata:  certe  est  generis  canlni^  quod  genus  bre- 
est  vitae. 

^amelus  longiCTUS  est;  animal  macilentum,  et  nervosum; 
quinquaginta  annos  ordinario,  centimi  quandoque  com- 

;qai  yita  mediocris,  vix  quadragesimum  annum  attingit ; 
ium  autem  curriculum  viginti  annorum  est' :  sed  banc 
tern  Yitsd  fortasse  bomini  debet ;  desunt  enim  jam  nobis 
olis,  qui  in  pascuis  liberi  et  IsBti  degebant.  Attamen 
equus  usque  ad  sextum  annum,  et  generat  in  senectute. 
etiam  in  utero  equa  diutius  quam  fccmina,  et  in  gemellis 
3st.     Asinus  similis  fere  svi  ut  equus ;  mulus  utroque 

>  • 

ervorum  vita  celebratur  vulgo  ob  longitudinem ;  neque 
larratione  aliqua  certa  ' :  nescio  quid  de  cervo  torquato, 
a  torque  ipsa  pinguedine  carnis,  circumferunt.  *  Eo 
Tedibilis  est  longsevitas  in  cervo,  quod  quinto  anno  per- 
atque  non  multo  post  comua  (quae  annuatim  decidunt 
>yantur)  succedunt  magis   conjuncta  fronte   et  minus 

anis  brevis  est  aevi ;  non  extendi tur  ajtas  ultra  annum 

um ;  neque  sa;pe  attingit  ad  decimum  qiiartum  * :  animal 

lissimis,  atque  inaequaliter  vivens ;  cum,  ut  plurimum, 

ementius  moveat  aut  dormiat.     Etiam  multiparum  est, 

m  septimanas  gestat  in  utero. 

3o3  quoque,  pro  magnitudine  et  robore,  admodum  brevis 

,  quasi  sexdecim  annorum  ^;  marcsque  foeminis  nonnihil 

•es:  attamen  unicum    plerunque  edit  partum,  et  gestat 

0  circa  sex  menses.     Animal  pigrum,  et  carnosum,  et 

inguescens,  et  herbis  solis  pastum. 

it  decennalis  aetas  in  ovibus  etiam  rara  est ' ;  licet  sit 

Hist.  An.  v1.   26.  and  viii.  9.     There  is  apparently  some  doubt  as  to  the 
s  of  the  text  in  one  or  other  of  the  two  passaf^es. 

ens  givt^  twenty-five  years  as  the  age  of  the  horse,  and  quotes  from  Buffoa 
iitly  well-authenticated  case  of  a  horse  who  Hvid  fifty. 

Hist.  An.  vi.  1>9.    Aristotle  remarks  on  the  improbability  of  the  stag's  being 
,  pointini;  out  the  counter-indications  afforded  by  the  periods  of  gestation  and 

viii.  50.     This  story  is  evidently  mythical,  and  recurs  in  various  forms  in 
a^es. 

r  twelve  years  is  the  period  assigned  by  Flourens. 

n  or  twenty  according  to  Flo  rens.    The  error  of  assigning  six  months  as  the 
»tatk»n  recurs  in  the  Sjflra  Sylvarum,     St-e  A^o  infra,  Observ.  Ms^.  4. 
viii.  75.     According  to  Pliny  and  Aristotle,  the  sheep  Is  somewhat  longer- 
the  goab 
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animal  mediocris  magnitudinis,  et  optlme  tectum  ;  atque,  quod  ' 
minim,  cum  uittiimum  in  illis  reperiatur  bilig,  capillitium  habent 
omnium  crlspi^imum  ;  neque  enlm  pllua  alicujua  animalis  tam 
tortus  est,  quam  lana.  Arietes  ante  tertium  auaum  non  gene- 
rant,  alquo  Iiabilea  sunt  ad  genoraodum  usque  ad  octavum; 
ricmeilie  pariuat  quamdiu  rivunt.  AIurbo£um  ovis  animal, 
nee  letatid  euce  curriculum  fere  implet. 

12.  Caper  etiam  similia  est  Kvi  cum  ove,  nee  dispar  multum 
in  ceteris ;  licet  »it  animal  ma<;is  i^ile,  et  came  paulo  finmore, 
eoque  debuerit  esse  viTacius:  attamen  ealacius  est  multo,  eoque 
brevioris  vev'i. 

13.  Sues  ad  quindccim  aunoe  quandoque  vivunt,  etiam  ad 
vigiiiti ;  cumijue  siat  carne,  inter  auimalia  iimnia,  liumidiseima, 
tnmen  nihil  ridetur  hoc  proficere  ad  longitudinem  vitie.  De 
apro  aut  sue  sylvcstri  nil  certi  habetur. 

14.  Felia  ictaa  est  lut^r  eextum  annum  el  decimuni ;  agile 
animal,  et  spiritu  acri,  cujus  eemeo  (ut  refert  JKIianua)  f'cc- 
mollam  luluril ' ;  unde  increbuit  opinio,  quod  felis  concipit  in 
duluri;,  ot  parit  cum  facilitate :  vorax  e^t  in  cibis,  quos  potius 
dcglutit  qiioro  mandit. 

15.  Lepores  et  cunicuU  tix  ad  eeptem  annos  perveniunt'; 
nnimalin  gcuorativa,  etiam  euperftrtantia ;  in  hoc  disparia,  quod 
ounioulus  «tib  terra  vivit,  Icpus  in  aperto;  quodque  leporid 
citrace  atriurti4  suit. 


Ifl.  Avea  mole  (sirporis  quadrupedibiis  longe  sunt  minorestJ 
pUHiUa  cnim  res  et  aquila  aui  evgous,  prv  bove  aut  equo ; 
atruliuo  prro  olciilianiA 

17.  Ares  optinio  toota?  sunt:  pluma  enim,  tepote  ct  incubhi 
jin'ii.'O  ad  i»r|ms.  ft  laiuun  tt  oajullilia  excedit. 

IM.  Ave^,  oiini  ptiirw  {wmnt.  eo«  simul  in  alro  non  gcstant, 
wtl  ova  esvltidunt  y»t  \k*s:  uode  liberalius  suffi<ut  alimentmn 
f(t>lui. 

Itt.  AvT*  iwrtim  aui  nibil  alimenta  mandnnt,  ut  int^rum 
NCIw  n<|N>riatuT  in  ^))»  ijt^anun.  Altainca  frangunt  frnctnum 
nuov*.  PI  nuolmn  «xc«Tp«int.  Exisiimantur  aulem  eese  ccmrj 
ooctitini*  ivurtit  vt  oaticbt. 


*  JOMk  HM.  AiImA  «1  >*.    Hmhw  <• 
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20,  Motas  avium^  dum  volant,  mixtus  est  inter  motum  ar- 
turn  et  gestationem ;  saluberrimum  exercitationis  genus. 

21.  De  avium  generatione  Aristoteles  bene  notavit  (sed  male 
id  alia  animalia  traduxit),  minus  scilicet  conferre  semen  maris 
idgenerationem;  sed  activitatem  potius  indere  quam  materiam; 
node  etiam  ova  foecunda  et  steriiia  in  plurimis  non  digno* 
Bcuntur.* 

22.  Aves  quasi  omnes  ad  mAgnitudinem  suam  justam  per- 
Teninnt  piimo  anno,  aut  paulo  post ;  verum  est,  quoad  plumas 
in  nonnullis,  quoad  rostrum  in  aliis,  annos  numerari ;  ad  magni- 
tudinem  autem  corporis,  minime. 

23.  Aquila  pro  longasva  habetur;  anni  non  numerantur: 
etiam  in  signum  trahitur  longaevitatis,  quod  rostra  renovet,  unde 
juTenescat :  ex  quo  illud  Aquilce  ienectus.^  Attamen  res  for- 
tasse  ita  s^  habet,  ut  instauratio  aquila^  non  mutet  rostrum, 
^  contra  mutatio  rostri  instauret  aquilam  ;  postquam  enim 
rostrum  aduncitate  sua  nimium  increverit,  pascit  aquila  cum 
difficultate. 

24.  Vultures  etiam  longsevi  perhibentur,  adeo  ut  vitam  fere 
ad  centesimum  annum  producant :  milvi  quoque,  atque  adeo 
omnes  volucres  camivone  et  rapaces,  diutumiorls  sunt  sevi.  De 
accipitre  autem,  quia  vitam  degit  degenerem  et  servilem,  ex 
imi  humano.  minus  certum  fieri  possit  judicium  circa  periodum 
ejus  vitae  naturalem.  Attamen  ex  domesticis,  deprehensus  est 
acoipiter  aliquando  ad  annos  triginta  vixisse ;  ex  sylvestribus, 
ad  quadraginta. 

25.  Corvus  traditur  esse  similiter  longasvus,  aliquando  cen- 
tenarius ;  camivora  avis,  neque  admodum  frequens  in  volatu  ; 
fled  magis  sedentaria,  et  carnibus  admodum  atris.  At  comix, 
caetera  (praeterquam  magnitudine  et  voce)  similis,  paulo  minus 
diu  vivit,  sed  tamen  habetur  ex  vivacibus. 

26.  Cygnus,  pro  certo,  admodum  longaevus  invenitur,  et 
centesimum  annum  baud  raro  superat;  avis  optime  plumata, 
icthyopliaga,  et  perpetuo  in  gestation e,  idque  in  aquis  curren- 
tibue.* 

27.  Anser  quoque  ex  longaevis;  licet  herba  et  id  genus 
pabulo  nutriatur ;  maxime  autem  sylvestris ;  adeo  ut  in  pro- 


*  Aiist  De  Gen.  Aniro.  ii.  5. ;  and  compare  i.  20. 

*  Emm.  AdMgia,  i.  9.  67. 

'  **  Le  cjrgne  a  l*avantage  de  jtiuir  Jusqu*&  un  age  eztremement  avancl  de  sa  bell* 
ct  douce  ezliAence.** — Buffon,  quoted  by  Fluurens. 
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verbium  apud   Germunos  sit^    Magis  senex  quam  anser  nj- 

28.  CiconiaB  longsevse  admodum  esse  deberent  si  venim  eseet 
quod  antiquitus  notatum  fuit,  eas  Thebas  nunquam  accessiasey 
quia  urbs  ilia  ssepius  capta  esset';  id  si  cavissent,  ant  plus- 
quam  unius  saeculi  memoriam  habebant,  aut  parentes  pullos 
8U0S  historian!  edocebant :  verum  omnia  fabellis  plena. 

29.  Nam  de  phoenice  tan  turn  accrevit  fabulse,  ut  obroatar  A 
qua  in  ea  re  fuit  Veritas.  Illud  autem  quod  admirationi  erat, 
eum  magno  aliarum  avium  comitatu  volantem  semper  visum, 
minus  minim;  cum  hoc  etiam  in  ulula  interdia  volante,aat 
psittaco  e  cavea  emisso,  ubique  cernere  detur. 

30.  Psittacus,  pro  certo,  usque  ad  sexaginta  annos  cognitns 
est  vivere  apud  nos,  quotquot  supra  habuisset^  cum  hue  esset 
transvectus.^  Avis  cibi  quasi  omnigeni,  atque  etiam  mandeos 
cibos,  atque  mutans  subinde  rostrum ;  aspera  et  ferocula^  car- 
nibus  atris. 

31.  Pavo  ad  viginti  annos  vivit*;  oculos  autem  Argus  non 
recipit  ante  trimatum :  tardigrada  avis,  camibus  vero  candidis. 

32.  Gallus  gallinaceus,  salax,  pugnax,  et  brevis  ssvi :  aUcris 
admodum  ales,  et  carnibus  etiam  albis. 

33.  Gallus  Indicus,  aut  Turcicus  (quem  vocant),  gallinacei 
sevum  parum  superat ;  iracundus  ales,  et  camibus  valde  albis. 

34.  Palumbes  sunt  ex  vivacioribus,  ut  quinquagesimum 
annum  aliquando  compleant :  aerius  ales,  et  in  alto  et  nidificans 
et  sedens.  Columbae  vero  ac  turtures,  vita  breves,  usque  ad 
annum  octavum.* 

35.  At  phasiani  et  perdices  etiam  decimum  sextum  annum 
implere  possunt.  Aves  numerosi  fostus,  carnibus  autem  paulo 
obscurioribus  quam  pullorum  genus. 

36.  Fertur  de  merula,  quod  sit  ex  avibus  minoribus  maxime 
longaeva ;  proeax  ccrte  avis,  et  vocalis. 

37.  Passer  notatur  esse  sevi  brevissimi  ^ ;  id  quod  ad  salaci- 


'  *«  So  alt  wie  eine  Schneegans." — Eiselein't  SprichtcGrter^  p.  653.  BuflTon,  in  the 
passaf^  just  quoted,  adopts  Willughby's  statement,  that  a  goose  has  licen  known  to 
live  one  hundred  years. 

*  This  story  is  not  told  of  storks  but  of  swallows.     Sec  Pliny,  x.  34. 

'  Fontenelle,  as  quoted  by  Flourens,  gives  a  tolerably  well  authenticated  case  of  a 
parrot  which  must  have  been  more  than  1 20  years  old. 

*  Aristotle  says  twenty-five.     Hist.  Anim.  vi  9. 

*  Arist.  Hist.  Anim.  ix.  7. ;  who,  however,  assigns  only  forty  years  to  the  wood- 
ptgeon.     Pliny  says  thirty  or  fort)  :  i.  52. 

*  Arist  ubi  BupriL 
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tatem  refertur  in  maribus :  at  carduelis,  corpore  baud  major^ 
deprehensus  eat  vivere  ad  annos  viginti. 

38.  De  struthionibus  nibil  certi  habemus ;  qui  domi  nutri- 
untur  adeo  infoelices  fiierunt,  ut  non  deprebensi  sint  diu  vivere : 
de  are  Ibi  constat  tantum  quod  sit  longaeva^  anni  non  nume- 
nuitor. 

39.  Pisciom  vita  magis  incerta  est  quam  terrestrium,  cum 
mb  aquis  degentes  minus  observentur :  non  respirant  ex  ipsis 
plarimi ;  unde  spiritus  vitalis  magis  conclusus  est ;  itaque  licet 
itfrigerium  excipiant  per  branchias,  baud  tamen  ita  continua 
fitrefrigeratio  quam  per  anbelitum. 

40.  In  aquis  cum  degant,  a  desiccatione  ilia  et  deprasdatione 
qns  fit  per  aerem  ambientem  immunes  sunt ;  neque  tamen 
dubimn  est,  quin  aqua  ambiens,  atque  intra  poros  corporis 
penetrans  et  reccpta,  plus  noceat  ad  vitam  quam  aer. 

41.  Sanguinis  perhibentur  esse  minus  tepidi;  suntque  nonnuUi 
ipeonim  voracissimi,  etiam  speciei  propriae;  caro  autem  ipsorum 
inoUior  est  quam  terrestrium,  et  minus  tenax :  attamen  pin- 
guescunt  majorem  in  modum,  ut  ex  balsenis  infinita  extrahatur 
qunntitas  olei. 

42.  Delphini  traduntur  vivere  annos  circa  trigintn;  capto 
aperimento  in  aliquibus  a  cauda  praBcisa :  grandcscunt  autem 
«d  annos  decem.* 

43.  Minim  est,  quod  referunt  de  piscibus,  quod  ajtate,  post 
annos  nonnuUos,  plurimum  attenuantur  corpore,  manente  cauda 
et  capite  in  magnitudine  priore. 

44.  Deprehensae  sunt  aliquando  in  piscinis  Caesarianis  mu- 
nenae  vixisse  ad  annum  eexagesimum.^  Certe  redditae  sunt 
longo  usu  tarn  familiares,  ut  Crassus  orator  unam  ex  illis  de- 
fleverit* 

45.  Lucius,  ex  piscibus  aquae  dulcis,  longissime  vivere  repe- 
ritur;  ad  annum  quandoque  quadragesimum  ^ ;  piscis  vorax,  et 
carnibus  siccioribus  et  firmioribus. 

'  Arijt.  Hist  Anim.  vL  12. 

'  Pliny,  iz  7S^  on  the  authority  of  Seneca.  But  it  is  not  said  that  the  fish  was  a 
Butma. 

'  Plutarch,  De  Utilitate  ex  inlm.  c.  5.  A  similar  story  is  told  of  Hortensius. 
Piin.  ix.  81. 

*  '*Lttcias  piscis  anno  salutis  Mccrrxcvii  captus  est  in  stagno  circa  Haylprunn,  Im- 
Pwiatem  SoeTle  urbem ;  et  repertus  in  eo  annulus  ex  aere  Cyprio  In  branchiis  sub 
mtr,  modica  parte  splendere  visus ;  cujus  figura  et  inscriptio  fuit  qualem  exhibemus. 
^tf^  Uneca  dicumfiereutis  inscripU— ei^l  inwot  ix^s  rairj^  Xlfiyp  rtunSxpttros 
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4fi,   At  cnrjiio,  abrnmus  ',  tinea,  anguilla,  et  hujiismodi, 
putunlur  vivcre  ultra  annos  decern. 

47.  SalmoneB  cito  grandcscunt,  brevi  vivunt;  quod  etiam 
faciunt  trutie ;  at  perca  tarde  crescit,  et  vivit  diutiue. 

4S.  Viisfai  ilia  moles  lialEcnarum  et  orcarum  quamdiu  ^piiita 
rr|;nliir,  nil  corti  Imbemiia  ;  neque  etiam  dephocis,  aut  porcia 
tnarlriis,  ct  atiis  pUcibus  innumeris. 

49.  Crocodili  perhibentur  esse  admodurn  vivaces,  atque  gran- 
dGBCondi  periodum  itidem  habere  insignem:  adeo  ut  bos  boW 
fix  animalibuB  pcrpctuo,  dum  vivunt,  grandescere  opinio  sit' 
Animal  est  ovipnrum,  vorax,  et  eaivum,  et  optiine  u.'ctiim  contra 
nqiDii^  At  de  reliquo  testaceo  genere  nihil  certi,  quod  ad  vitam 
ip^orum  attinet,  reperimua. 

Observatianei  majores. 

Normam  aliquam  longsevitatis  et  lirevitatis  \-iKB  in  anima- 
libus  inveniie  difficile  est,  propter  observationum  negligentlam 
et  CAusanim  cotiiplicatioiiem.     Pauoa  notabimi 

1 .  Inveniiintur  plures  ex  avibus  longievee  quain  ex  qua-| 
tlnipedilms  (sicut  aquila,  vukur,  niilvus,  pelicanus,  corvos^ 
cornix,  cvfifnus,  ansor,  cicouia,  prus,  ibis,  psittacus,  paluaibes, 
&(',),  licet  intra  annum  perficiantur,  et  niinnris  siut  niolis. 
T^rumentiim  certe  ipsarum  avium  contra  intemperies  cwli 
optimum  est:  cumqiie  in  aere  libero  plt-mnque  degnnt, 
similes  sunt  habitatoribus  tnontinm  puriorum,  qui  lougscvi 
sunt.  Etiam  moms  ipsaiom,  qui  («t  alilii  dictum  est)  mis- 
niK  Pst  ex  jrestatione  atque  motu  artuum,  minus  fatigat  aut 
conOHtit,  et  nia^is  sabibrts  est :  neque  in  ulero  matnim  com- 
pre'^sioncm  aut  penuriam  alimenti  jiaiiimtur  initia  volatillum, 
quia  ova  per  vices  exclnduntur  :  niaxime  vero  umaiam  Ulud 
in  eniim  esse  arbitrannir,  quod  fiant  aves  magis  ex  substantia 

JtWYtMt  Sii  roip  inM|H|Tc>r  ♦»*iip(i(«J  ff  tAj  X'^f"  *"if  4  iMi^f  ^™  'Omtfimu,  c*jL 
—  Lnrlnr  •■■mnt  (>l<:iiti  Jonnrm  OalhnrmiiViinnnirirn^  cphvopm  iiimprrt>taiaC)i 
Htn  anm  111*  [-Iwl*  biiif  «t»cnn  nmnlum  prtmus  tmiKHfUB  jwr  mundi  nctnris  Frdciki 
•Pcunrtl  tnntiHiK,  Mt  qulntn  (V'tnbrI-  innn  ilnmlni  Mn-iKi.  Indr  eolllcinv  *amB» 
innonim  on-Trtt  rt  nTmlniiti  jmifq.nin  *  Frtrtfrfro  AiuriHro  ttn  luifnlrrtBT  )Ui 
ftlli)i»ni1tu  vtimt.  M  it  Mitin  rinn  nil^vl  kinfiori  trmi-on  idliiic  »IiImii  *  C. 
t!mtT,  Dr  Pittbin.  ^  Si^.  nl.  tAtiO. 

'   Ahntman  thmiM  Sc  ofcriniiw  :   bul  iht  «TTnr  Is  irolntWj  not  BmooX 
*  TVnj,  vin.     Thfrr  nrr  TitntwbTj  vpry  *'"  '^'^  mopttahml  m  In  t>ielRinb  of  tltr 
(if  wM"".    Til*  *hht  Bnnnatrrrr  nwnrtmn  *  (C*m  ll>»id,  wJiii 
mnri-  tli«n  turcnrj  yrtn  to  «mt  i>ol  from  ■  bole  V  rvint  the  « 
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Biatns,  qnam    patris ;     uuije    spiritum    nanciscuntur  niiiius 
iCTvai  et  incfiisum. 

i.  Poni  possit,  animalla  quie  creantur  magis  ex  substHiitia 
matris  i]uafii  patris  esse  )oiiga*viorH ;  queniadtnodum  aves,  ut 
dictum  est :  etiain,  t\aie  limoiore  tempore  gestaiitur  in  alvo, 
plus  habere  ex  substantia  matris,  minus  e  semine  [mtris  ;  ac 
pmincle  tiiuturnions  %vi  esse  :  adeo  ut  existimeinus  etiani 
inter  homines  (quod  in  aliquibus  nntavimus)  eos  qui  similiores 
sunt  matribus  diutJus  vivere  ;  nee  noi>  liberos  senum,  qui  ex 
Bxoribtis  ndtile^centulis  prog^gnuntur,  modo  fuLTint  patres 
sant  et  non  inorbidi. 

3.  Initia  rerum  et  iiijnriieet  auxiiio  maxime  siibjinuiitur: 
itaque  minorem  eompressionem  et  lil)ernliorem  alimeiitatioiiem 
Th^ius  in  uteio  .'id  langa<vitateni  muhum  cont'erre  par  est:  id 
Gt,  aut  cum  exeunt  foetus  per  vices,  ut  in  avibus ;  aut  cutu 
pariuntur  unici,  ui  in  animalibus  uniparis. 

4.  At  tenipus  loug^us  gestationis  in  utero  tripliciter  facit 
ad  longitudinem  vicie.  Primo,  quod  plus  Iiabet  fietus  ex 
substantia  matris,  ut  dictum  est ;  detnde,  quod  prudit  con- 
6rmatinr  ;  [wstremo,  quoil  aeris  vim  pr%datoriam  tardiua 
experitur.  Quinetiam  denotat  periodos  ip^ius  natune  per 
uiajort^  tieri  cirvuJos.  Atqup  licet  et  boves  et  oves,  qui  in 
utoxj  manent  druiter  sex  menses ',  breviuris  siut  jevi,  taineii 
id  ex  aliis  causis  ortum  habet. 

5.  Oiniestores  graminis  et  faerbse  siraplitna,  brevis  sunt 
m'i :  longioris  nuteui  aninialia  camivora,  aut  eti^im  seiiiinnm 
n  t'ructuuti)  coineslores,  sicut  aves :  nam  etmm  cervi,  qui 
lungiTvi  sunt,  quiisi  dimidiutii  pabuli  (ut  vulgo  loquuiitur) 
mpra  caput  petunt ;  aoser  autem,  pneter  gramen,  eiiaiii 
aliqitirl  invenit  ex  aquis  quod  juiet. 

6.  Iniegutnentuni  curporis  ad  lungievilatem  muttum  con 
ferre  arbitramur  :  aeris  enim  iii:equalitat«K  (qiue  miritt  mo<lii» 
I'nrpus  lnl)efaetant  et  aubruutit)  propulfiat  et  Itingiuii  arcet; 
id  quod  in  avibus  pnedpue  vigi^L  At  qu<id  oves,  licet  befie 
ivctie  sinttparum  vivaut,  id  iiioriiis  (qui  illui]  animal  obtideut), 
Htque  siiiipliiH  e»ui  graminis,  impuianduni  esL 
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7.  Spirimom  sedes  priM3pafi«  prociiUabio  est  iu  ca)>iic  ; 
aU|ue  \'uxt  ad  aDimnlt^s  spiritm  tautum  Hoc  rul^u  referatur, 
lainen  illud  ip&oiu  ad  orooia  pertinet :  ii«}ue  illud  dubiuin, 
<{Uod  s{Mrittis  Diasitne  corpus  laiubnut  et  coDsunitiut ;  iideu  ut 
ant  major  copia  i|isoraiu,  aut  major  inreusio  et  acrinionia, 
plurimam  vitam  attbreviel.  Itaqne  exUtimamus  iiia^iiaiii 
rausani  longKvitsais  in  avibus  esae,  ^vod  |tro  mole  cnrjioris 
capita  habeant  tani  minuta  ;  iideo  ut  friaiii  homines,  <jin  valde 
mngiium  halient  cranium,  tiiinus  diu  vivere  existimemus. 

8.  Gestationem  (ut  prius  noiavimus)  oinue  aliud  genus 
motus  ad  longitudiuem  vit*  superare  arbitramur;  gestantur 
suteni  aves  atjuatiles,  ut  cygmis ;  atquo  aves  oumes  iu  volatu. 
■ed  cum  artuum  motu  subinde  cuiiiemiurc ;  ct  piscvs,  d« 
quorum  vitae  longitudine  panim  certi  sumus. 

9.  Qua;  longiore  tcm[«»re  perficiimtur  (non  loqueudo  de 
^raiidt^Hreiitia  sola,  sed  de  aliis  gradibus  ad  matiiribitvui ; 
Hicut  limnrj  jiritiio  cmittit  denies,  deimie  piiheni,  deinde  bar- 
bnnii  &c.)  lon^ffiviora  sunt;  indicat  enim  periudus  coufici 
per  iiiiijnreii  circutos. 

li).  AiiimHlla  mitiora  longxvanon  s^unt,  ut  ovis,  culumba; 
bills  iTiiim  comphirium  fimctionum  in  corpore  veluti  cos  e^I 
vt  nt'tui»\m. 

1 1.  Ariimalia,  ([uorum  carnes  sunt  paido  atriores,  longioris 
ttiitit  vitif,  <jii!im  qu:e  carnibus  sunt  candidis ;  iudicat  eulnj 
Huixuin  corpitris  magis  finiium  et  minus  dissipabileiii. 

I'i.  Ill  omni  corruptibiii  (|uanlitHs  ipsa  iiiuitum  facit  ml 
rondiTvatiouem  inte^ri  ;  «teiiim  igiiis  uia^uuti  lougiore  t«iii- 
piiro  extiii^ittir  ;  aquie  portio  parva  citius  evaporal  ; 
tniriciiH  iKMi  ta>u  rito  nresrit  quam  vimeu  ;  itaquc  generaliter 
(in  HiK^cifbtis  dico,  non  iti  judividuis)  quH!  mole  graudiora 
Mint  animnlin,  pnsllliit  sunt  Inngw^-iorc ;  nisi  aliqua  alia  causa 
potoUN  n-m  impcdiat. 


AMMKMTATl"    T.T    VI  \    AI.IMKMaNDI. 

Historifi. 

M  M.*        I.    Alimmluiu    crja    nlitiieiitatuiii    debet    c 
turm  tnfcriorU,  rt  ^impliciori?  t^b^tnntiir.     Plants}   ex   ten 
ft   itipin  niitrinnlur;  miiinnrM  ex  plantis;  hontincs  ex  amm 
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libus ;  sunt  et  animalia  camivora,  atque  homo  i|>>o  p!anf;i!« 
sumit  in  partem  allmenti ;  homo  Tcro  et  oarnivorn  anitnalia  ox 
plantis  soils  segre  nntriantur ;  possunt  forta^se  ex  fructihiis  et 
seminibus  igne  coctis,  malto  asu  nntriri,  sed  foliis  platitanim 
ant  herborum  minime;  ut  ofcIo  Foliatanoruni  exi>erimenio 
oomprobavit' 

2.  At  nimia  proximitas  aut  con^ubstantialitaH  aliitienti  etya 
alimentatum  non  succedit.  Etenim  animalia  (|iisu  hcTbin  ve- 
ecnntnr  Games  non  tangunt;  etiam  ex  enmivoriH  animalibiH 
pauca  cames  propriae  specie!  sapiunt:  homines  vcro  qui  an- 
thropophagi fuemnt^  ordinario  tamen  hiiinanis  carnibtiM  nim 
vescebantar,  sed  aut  ex  ultione  in  inimicos  aut  pravjH  con- 
soetndinibus  in  illod  desiderium  lapsi  sunt:  at  ar\um  ^rano  ex 
ipso  proveniente  fcelicitcr  non  seritur;  ne<|iie  in  inifitione,  Hur- 
culns  ant  virgultum  in  proprium  tnincum  immitti  mAfA, 

3.  Quo  alimentnm  melius  est  pneparatum  et  f#aijKi  propjiH 
accedit  ad  substantiam  alimeotati,  eo  et  plantse  fenicionM  mu\ 
et  animalia  habitn  sunt  pingniora.  Xe^jue  enim  ur^uHum  ant 
s.irculu«  in  terram  immisnu  tam  bene  \au^iiuT^  qn;jrn  A  \f\tu» 
immittatur  in  truncom  cum  natura  sua  l^iene  <u*u^.*'UU*:uU'm^  u\  i 
invenit  alimentnm  djz^-:^t:nn  ^t  T,r3&:/irv.:«Ti ;  n^iou''  'JUfr*  (ut 
trrviant)  seu-en  cfrpst-  tut  rlr-iii'^m,  in  UzTTxm  hutthU^mu^  Utui 
magnam  prodjcit  fJanTarij  qosm  •!  HiUkf-M  in  a! Urn  Cf:i^ut  in* 
Jatur.  insitione  qoadun  in  nd'jxxa  <t  ifnh^frrr^r.PA :  ^ni^vrtl^rrn 
Qoper  iuTentcm  est,  Tvrzulzi  arv^rum  aji-.^^trlorr*,  Tfr,.,^  filmi, 
qQercQ?,  firaxini.  ez  sisdiiuai,  in  tr^ncr/i  >*.^?;k,  lor.^/-,  r;«ajor:4 
{.-nffirpe  I'jt^a.  ccim  ''iTa*  *;a^  :r-.^r:l<>r*«  pr',v.&T»;iir»^.     tlrUm  ho- 

ccaiiSnm  ia  T-.*r;  t#ir  imr/tlli^nru  :   *  r:-  ^1  paring  >,T;ip«-:,-  *:.- 
vitelli*  '.T-.nzi  *T;i'-riir. :    '.3*'r.m    vj  .    *   ii   vir*.    r'tiam    p*."-- 

r::.-^' -,,:_.  y.-r  L*.  -I'.T.  ul  T'lm .    irTjoTi^ri  :y.'A.rA''Vaa  ftn"    f.-  ^.••-.  ■ 
^:  7-kir_L*  T»:C'L*  '«rr  v.r^uV'*  -*  *T:irr.A.    .  :xr:.   >*t  mt>i...  ^     - 
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6.  In  omni  alimentatJoae  daplex  est  actio,  extrusio  et  at- 
tractio ;  quamn]  prima  a  functione  interiore,  al(«ra  ab  exteriore 
procedit. 

7.  Vegetabilia  assimilnnt  alimeota  sua  simpliciter,  absque 
excretioDG :  etenlm  gummi  et  lacrvm%  potius  exubcrantin 
quani  excretiones  aunt ;  tuberes  aittem  morbi  potius.  At  ani- 
malium  substantia  magis  sui  similid  est  perceptiva;  itaque  cum 
fastidio  conjuncta  est,  et  inutilia  rejiclt,  utilia  assimilat. 

8.  Mirum  est  de  pediculis  fructuuni ;  quod  omue  alimentum, 
quod  tantos  quandoquc  producit  fructus,  per  tarn  angusta  col- 
lula  tronsire  cogitur;  fructus  enim  nunquaiu  trunco  inbaeret, 
absque  pediculo  aliquo. 

9.  Notandum  semina  animnlium  nutrilioiicm  uou  excipere, 
nisi  recentia;  at  semiua  planUrum  manent  alimeutabilia  ad 
luDgum  tempus :  attamcn  virgulta  non  germinant,  nisi  indantur 
recentia;  neque  radices  ips^c  loagius  vegetant,  nisi  sint  terra 
coopertsD. 

10.  In  aiiimalibus  gradus  sunt  nutrimenti  pro  setate;  fcctal 
in  utero  eufEcit  succus  matemus ;  a  nativitate  lac ;  postea  cibi 
pt  potus ;  atque  sub  senectute  ci-assiores  fere  cibi  et  sapidiores 
placent 

Mawioi-m.  Prtecipue  omnium  ad  inquieitionem  pratsentem 
facit,  diligenter  et  attcnte  indagare,  uirum  non  possit  fieri 
nutritio  ab  extra;  aut  saltern  non  per  os?  Certe  balnea 
ox  lacte  exhibentur  in  marasmis  ct  emaciationibus ;  neque 
desunt  ex  medicis,  qui  existimant  alimentationcm  nonnuUam 
fieri  posac  per  clyateria:  omnino  huic  rei  incuinbendum ;  si 
enim  nutritio  fieri  possit  aut  per  extra  aut  alias  qunin  per 
Btomacbum,  turn  vcro  debilitas  concoctlonis  qure  ingruit  in 
Benibua  illis  nuxilits  compensari  possit,  et  tanquam  in  inte- 
grum restitui. 

1.0NG,BVITAS    ET    BHEVITAS    VITit;    IX    IIOMINE. 

Hixloria. 

A4AT1.  \t.  !■  Ante  <liluviuiu,  plum  centenaria  annoni 
'■'^*'*"-  vixisde  homines  rcfert  Sacra  Scriptura:  nemo  I 
men  pntruin  millesimum  annum  c<>mplevit.  Xeiiue  hire  » 
diuluniiitu  graliw,  aut  linea?  sanctw,  atrribui  possit;  cum  i 
cenfieantur  ante  diluvium  jntrum   gt'nerationes   undedtn;  i 
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filiomm  Adami  per  Cain  tantum  generationes  octo ;  ut  proge- 
nies Cain  etiam  longasvior  videri  possit.'  Ista  vero  longsevitas, 
immediate  post  diluvium,  dimidio  corruit;  sed  in  postnatis; 
nam  Noah,  qui  ante  natus  erat,  majorum  sBtatem  a&quavit,  et 
Sem  ad  sezcenteeimum  annum  pervenit.'  Deinde,  post  tres 
generationes  a  diluvio,  vita  hominum  ad  quartnm  quasi  par- 
tem etatis  primitivae  reducta  est ;  videlicet,  ad  annos  circiter 
dncentos. 

2.  Abraham  annos  centum  septuaginta  quinque  vixit ' :  viy 
mignanimus^  et  cui  cuncta  cedebant  prospere.  Isaac  autem  ad 
innnm  centesimum  et  octogesimum  pervenit^;  vir  castus  et 
vite  quietioris.  At  Jacob,  post  multas  serumnas  et  numerosam 
lobolem,  ad  annum  centesimum  quadragesimum  septimum  du- 
iftYit*;  vir  patiens  et  lenis  et  astutus.  Ishmael  autem,  vir 
fflilitaris,  annos  centum  triginta  septem  vixit.^  At  Sarah 
(eojos  unics  ex  fceminis  anni  recensentur)  mortua  est  anno 
ctatis  sufls  centesimo  vicesimo  septimo^;  mulier  decora  et  ma- 
goanima,  optima  mater  et  uxor ;  neque  tamen  minus  libertate, 
fuam  obsequio  erga  maritum,  clara.  Joseph  etiam,  vir  prudens 
et  politicus,  in  adolescentia  affl ictus,  postea  in  magna  foelicitate 
ctatem  transigens,  ad  annos  centum  et  decern  vixit.^  Levi 
autem  firater  ejus,  natu  major,  centesimum  tricesimum  septimum 
annum  complevit®;  vir  contumellae  impatiens  et  vindicativus. 
Eandemquc  fere  setatem  attigit  filius  Levi  *® ;  itcmquc  nepos 
ejus,  pater  Aaronis  et  MosisJ* 

3.  Moses  centum  viginti  annos  vixit '^;  vir  animosus,  et 
timen  mitissimus,  lingua  autem  impeditus.  Ipse  vero  Moses 
in  psalmo  suo  vitam  hominis  pronunciavit  annorum  tantum 
septuaginta,  et  si  quis  robustior  fuerit,  octoginta  esse ;  quae 
certe  mensura  vitas  usque  ad  hodiernum  diem  maxima  ex 
parte  durat.  Aaron  autem,  tribus  annis  senior,  eodem  cum 
fratre  anno  mortuus  est'^;  vir  lingua  prompti or,  moribus  facilior, 
et  minus  constans.  At  Phineas,  Aaronis  nepos,  (ex  gratia  for- 
tasae  extraordinaria)  ad  trecentesimum  annum  vixisse  colligitur ; 
M  mode  bellum  Israelitarum  contra  tribum  Benjamin  (in  qua 
exj)editione  Phineas  consultus  est)eadem  serie  teraporum  gestum 

*  SceGeneiis,  iv.  and  v      But  it  does  not  appear  that  the  children  of  Lamech  were 
Nng  at  the  time  of  the  flood. 

*  ticiuzL  10.  and  11.  *  Gen.  xxv.  7.  *  Gen.  xxxv.  2S. 

*  (Jen.  xlTil.  2B.  •  Gen.  xxv.  17.  '  Gen.  xxiii.  1. 

*  ««.  I.  26.  •  Ex.  vi.  16.  ••  Ex.  vi.  18. 

"  £t.  vL  Sa  "  Deut.  xxxiv.  7.  »  Numl>,  xxnV\\.  »\V 
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sit,  qua  res  in  historia  narratur';   vir  erat  omnium  maxime 
zelotes.     Joshua  autem,  vir  militaris  et  dux  ^regius,  et  per- 
petuo  florens,  ad  annum  centesimum  et  decimum  vixit'    Cui 
Caleb  fuit  cont^mporaneus,  et  videtur  fuisse  squsevus.    Ehnd 
autem  judex,   etiam  ccntenarius   ad  minimum  fuisse  videtor, 
cum  post  devictos  Moabitas  octoginta  annos  sub  ejus  regimine 
Terra  Sancta  quievisset';  vir  acer  et  intrepidus,   quique  pro 
populo  se  quodammodo  devovisset. 

4.  Job,  post  instaurationem  foelicitatis  suaB,  annos  centum  et 
quadraginta  vixit^,  cum  ante  afflictiones  suas  eorum  annornm 
fuisset,  qui  filios  habuerit  aetatis  virilis ;  vir  politicus,  et  do- 
quens,  et  euergetes,  et  exemplum  patientiae.  Eli  sacerdosvixH 
annos  nonaginta  octo  * ;  vir  corpore  obesus,  animo  placidus,  et 
indulgens  in  suos.  Elizaeus  autem  propheta  videtur  mortuos 
esse  centenario  major®;  cum  reperiatur  vixisse  post  assum- 
ptionem  ElidB  annos  sexaginta ;  tempore  vcro  assumptionis  talis 
fuerit,  ut  pueri  eum  tanquam  vetulum  calvum  subsannaverint: 
vir  vehemens  et  severus,  et  austene  vit®,  et  contemptor  divi- 
tiarum.  Isaias  etiam  propheta  videtur  esse  centenarius ;  nam 
prophetiae  munus  exercuisse  scptuaginta  annos  reperitur^ 
annis,  turn  quo  cocpisset  prophetizare,  tnm  quo  mortuus  esset, 
incertis :  vir  admirabilis  eloquentiae,  et  propheta  evangclizans, 
promissis  Dei  Testament!  Novi  (tanquam  uter  musto)  plenus. 

5.  Tobias  senior  annos  centum  quinquaginta  octo;  juuior 
centum  viginti  septem,  vixerunt®:  viri  misericordes  et  ele- 
cmosynarii,  Videntur  etiam  tempore  captivitatis  complm^ 
ox  Judaeis  qui  e  Babylone  reversi  sunt  longaevi  fuisse;  cum 
utriusque  Templi  (interjccto  annorum  scptuaginta  spatio)  dican- 
tur  meminisse,  et  disparitatem  ipsorum  deplorasse.®  Postcs 
defluxis  saeculis  compluribus,  tempore  Servatoris,  Simeon  in- 
venitur  nonagcnarius  *® :  vir  religiosus,  et  spei  et  expectationiB 

*  Jo3«pb  Scalicer,  J'.ltmch.  Orat.  Chron.  p.  Co.,  affirnis  that  Phineas  caunot  ha^ 
been  less  than  three  hundred  and  forty  years  of  age  when  the  event  took  place,  re* 
lated  Judges,  xx.  28. ;  observing  that  the  Phineas  there  spoken  of  is  not  to  be  coO' 
founded  with  the  person  of  the  same  name  mentioned  1  Chron.  Ix.  20. ;  au  errO< 
which  Scaliger  says  almost  every  one  has  committed. 

«  Josh.  xxlv.  29.  »  Judges,  iii.  30.  *  Joh,  xliL  16.  *   1  Sam.  iv.  IJ- 

*  Elijah's  assumption  is  referred  to  the  year  b,c.  6b7.  The  death  of  Elisha  t*)' 
place  somewhere  after  832.     Vide  VArt  da  verifier  Its  Dates, 

'  Isaiah  began  to  prophesy  b.c.  751,  and  was  put  to  death  according  to  a  constan 
tradition  by  Manasses,  who  began  to  reign  in  694.  If  we  suppose  that  this  took  placet 
in  the  thirteenth  year  of  Manasses,  we  get  the  seventy  jiur^  mentioned  in  the  texC 
VArt  de  verifier  les  Dates, 

*  Tobit,  xiv.  11.  and  14.  •  Exra,  iii.  12. 

'*  Very  Utile  appears  to  be  known  of  the  person  here  mentioned  ;  and  the  attemi^ 
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jilenas.  Eteodem  teiii)K>re  Anna  jiropliotiBsa  ultnk  ctiiiteimriiiiii 
vizisscmanifcatodepreLeQditur ;  cum  sojiteiii  niinirt  iiiipla  fuinHrt, 
vidua  autem  jier  aonos  octogintnquuluoi'',  quibu«iiildt>ti(li  Munt 
anni  ^-ij^nitatis,  et  ijui  prophetfam  ejus  de  Sorvatore  iupoculi 
tnnt:  muJier  aancta,  ct  vitom  degene  in  oratioiiibus  ct  jcjiiiiiis. 

6.  LoagKvitatea  hi>iiiiiium  qui  apud  etliiiicos  autliores  ill* 
TeniuDiur,  paruni  ci^rtx  roemoris  sunt;  turn  proptin-  faWWi 
in  qittti  bujusmodi  narrstiunce  proclives  odmodum  »iiiit,  turn 
pn^rterGdlaciamiD  cakulationibudtinnorum.  Ct-rtc  de  /Kgyfttiii 
ail  m^ni  refertnr  in  hi^  qiue  extant,  quoad  iDiigievilatem ;  cum 
nges  ipaoram  qui  longiis^ime  regnaruni,  quinqiiageflimiun  aut 
quinquageaimum  qointuni  auDum  non  exceiscriiit ;  qufid  pro 
nihilo  est,  com  etiam  tem|)oribud  rddemia  liiijii^nHMli  xpfttia 
DoaanDquain  compleantnr.  At  Arctulum  regibua  vita:  km- 
iahaio^e  tribuanlar':  r«-g)0  certe  ilia  montana,  et 
,  et  vicnu  incorrapti ;  nitamen  cum  anh  Pane  taoqiiaut 
tstebri  ftterit,  Tidmtar  etiun  amnia  quae  ad  eaot  fer- 
finaee  tanqtum  Panica,  et  tana,  et  ad  fabulas  idon«a. 
V>  Nona  BaBaaDmm  rex  octogenariiu  fuit ' ;  vir  pacifir^o 
et  rd^ioai  addi^tud.  M.  I'alaritu  Corviosa 
i^^erit*,  interjectid  inter  primuni  <-t  Mztim 
■is  qoadnginta  ux;  «ir  bello  et  animiit  ftirli^ 
chilis  et  pofmlaruy  et  formaa  perpetuo  fl^tr'taa. 
l&eineanH,  Ugialatur,  et  nnua  ex  Sept«ni,  «•!«» 
t  ^ ;  vir  magnanimoa,  »ttl  popiilaru«, « 
;  ttem  ennfitna,  et  non  iilienna  a  votiiptatibuo 
Epimenidea  Cretenais  rpataoi  qutnqunsinta  • 
txaditur ;  mixta  ceu  cum  pnrtenio,  qnia  f\ 
ipenrum  mb  antro  ( 
poor,  Xem^phanea  Colophonius  antuw  « 
dintins  vixil:  ntpote  qui  viginti  <yuiui^v  . 
rciiiiait,  ^eptudginta  aeptcni  utl"*  jau»»  «m  i 
nc  pnflteti  r»tilc~;  sed  (iiuuiulia  a  r^litu    -ii^*  '-, 


136  HISTORIC   VlTiE  £T   MORTIS. 

constat :  vir  non  magis  itineribus  quam  mente  oberrauB;  utpote 
cujus  iiomen^  propter  opiniones,  a  Xenophane  in  Xenomanem 
traductum  est  ^ ;  vasti  proculdubio  conceptus^  et  nihil  spirans 
nisi  infinitum. 

9.  Anacreon  poeta  major  octogenario  fiiit*;  homo  lasdvuSy 
et  voluptuarius^  et  bibax.  Pindarus  Thebanus  octogesimum 
annum  complevit ' ;  ])oeta  sublimis,  cum  quadam  novitate  in- 
^enii,  et  multus  in  cultu  deorum.  Sophocles  Atheniensis  similem 
fetatom  complevit^ ;  poeta  grandiloquus,  totus  in  scribendo,  et 
familiar  negligens. 

10.  Artaxerxes  Persarum  rex  annos  nonaginta  quatuor  vixit'; 
vir  hebetioris  ingenii,  neque  curarum  magnarum  patiens,  amana 
gloria>,  sed  otii  magis.  Eodem  tempore  Agesilaus  rex  Spuv 
tanus  i>ctoginta  quatuor  annos  implevit  ^ ;  vir  moderatus,  ut 
inter  regt's  phiIi>sophus ;  sed  nihilominus  ambitiosus  et  beUator, 
ot  tnni  militia  ([uam  rebus  gerendis  strenuus. 

11.  (lorgins  Leontinus  annos  centum  et  octo  vixit^;  vir 
rhotor>  et  prudentise  suae  ostentator,  et  qui  adolescentes  me^ 
code  aocoptii  ut  institueret,  multum  peregrinator  fuit,  et  paulo 
ante  mortem,  nihil  se  habere  quod  senectutem  incusaret,  diut* 
Pn^tagonis  AlHlerites  nonaginta  annos  vixit®:  iste  similiter 
rhetor  fuit,  sod  non  tam  cyclopaedia  usus,  quam  civiles  res  et 
instruct ionom  ad  rempublicam  tractandam  docere  professos; 
Httanien  cinnuncursator  civitatum  sequc  ac  Gorgius.  Atljo- 
onitos  Atheniensis  nonagesimum  octavum  annum  complevit*^; 

>  1  ilo  not  know  by  whom  Xenophanes  is  called  Xenomanes :  nof,  I  bellevr,  by  aDJ 
anoient  writer.  Tho  nnmo  was  prolwbly  suggested  by  a  wrong  reading  in  Simplldiuoo 
A'-Ntotlo  7)<  (\i7iK  Siinpliciu«  In  speaking  of  Xenophanes  is  made  to  say,  ieyvom  t^ 
T04T  rov  ^tXu^ffVuu  ^/Aaai  rois  wtpl  tovtw  oirtc  ivrvxSii^t  ICT.A.,  where,  as  Brandisob* 
serves,  Tor'(f>4\i*{M'ovou^ht  to  U'  rod  ^i\oa6^v  Uttwpdi^us.  (Sec  Karsten's  AinufiAaatt 
lit  tiff  uUr,  \\  M\)  Some  one  not  perceiving  this,  imagined  that  Simplidus  meint  to 
>aY  that  Xenophniu*!*  waA  a  lover  of  novelties,  and  therefore  thought  himself  justified  il^ 
ealUni;  him  Xenomunesi. 

*  Luc.  Macn^b  2t». 

*  AocorUiuK  to  Suidj\s,  he  ditnl  at  the  age  of  flfty-flve.  But  Fabriclus  shows  tb»* 
\U  H<«  Suiduri  «ays  he  was  forty  ut  the  time  of  the  battle  of  Salamis,  he  must  havebed^ 
moiv  than  ninety  when  he  died.     See  Fab.  Biblioth,  Grac,  ii.  14. 

*  Luciun,  MacnU>.  34.,  says  that  he  died  aged  ninety-flve  years. 

^  l.ucian,   Macn>b.    16.;  who  mentions  that,  according  to  another  account,  Af^ 
taxerxes  wa.H  only  eighty-!>ix  years  old  when  he  died. 

*  Plut.  in  Agesll.  p.  t)lt». 

'  rilny,  vil.  4l>. ;  Piog.  Laert,  viii.  58.,  says  a  hundred  and  nine. 
■  Cicero,  l>e  Senect.  b,—J.  S. 

*  l>ii>g.  Laert.  ix.  66. ;  who  mentions   that  ApoUodorus  aflBrms  that  he  was  onl  ^ 
seventy  when  he  died. 

'*  Luc.  Macrob.  23.     So  tOf>  Dion.  Halicar.,  who  however  says  thai  he  was  bor  ^^ 
in  the  fifth  year  before  the  beginning  of  the  Ptloponnesian  war.     His  birth  cannt^ 
therefore  be  put  earlier  than  436   b.c.  ;  and  as  he  died  at  the  time  uf  the  biftL  ^ 
ofChvTonvd,  339  M.t\,  he  could  not  have  completed  his  ninety-eighth  year. 
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letor  item,  sed  vir  valde  modestus^  et  lucem  forensem  fugiens, 
tque  domi  tantum  scholam  aperiens.  Democritus  Abderltes 
i  annos  centum  et  novem  aetatem  produxit  * ;  magnus  philoso- 
•hus,  et,  si  quia  alius  ex  Grsecis,  vere  physicus ;  regionum  com- 
tlurium,  et  multo  magis  naturae  ipsius,  perambulator ;  sedulus 
[uoque  experimentator,  et  (quod  Aristoteles  ei  objicit*)  simili- 
mdinam  potius  sectator,  quam  disputationum  leges  servans. 
Dic^enes  Synopeus  ad  nonaginta  annos  vixit ' ;  vir  erga  alios 
liber,  in  se  imperiosus ;  victu  sordido  et  patientia  gaudens. 
Zeno  Cittieus  centenarius,  duobus  tantum  demptis  annis,  fuit*; 
vir  animo  excelso,  et  opinionum  contemptor,  magni  itidem 
acaminis,  neque  tamen  molesti,  sed  quod  animos  magis  caperet 
quam  constringeret ;  quale  etiam  postea  fuit  in  Seneca.  Plato 
Atheniensis  annum  octogesimum  primum  implevit  * ;  vir  mag- 
nanimus,  sed  tamen  quictis  amantior,  contemplatione  sublimis 
et  imaginativus,  moribus  urbanus  et  elegans;  attamen  magis 
placidus  quam  hilaris,  et  majestatem  quandam  prse  se  ferens. 
Theophrastus  Etesius  annum  octogesimum  quintum  complevit® ; 
yir  dulcis  eloquio,  dulcis  etiam  rerum  varietate  ;  quique  ex  phi- 
losophia  suavia  tantum  decerpserit,  molesta  et  amara  non  atti- 
gerit  Cameades  Cyrenaeus,  multis  postea  annis,  ad  octogesimum 
quintum  a^tatis  annum  similiter  pervenit^;  vir  eloquential  pro- 
fluentis,  quique  grata  et  amana  cognitionis  varietate  et  seipsum 
et  alios  delectaret.  At  Ciceronis  tempore  Orbilius,  non  philo- 
^phus  aut  rhetor,  sed  grammaticus,  ad  centesimum  fere  annum 
^xit ' ;  primo  miles,  deinde  ludimagister ;  vir  natura  acerbus  et 
lingua  et  calamo,  et  versus  discipulos  etiam  plagosus. 

12.  Q.  Fabius  Maximus  sexaginta  tribus  annis  Augur  fuit  ^  ; 
unde  constat  eum  octogenario  majorem  occubuisse ;  licet  verum 
^tin  Auguratu  nobilitatem  magis  spcctari  solitam,  quam  aetatem: 
^tf  prudens  et  cunctator,  et  in  omnibus  vitae  partibus  moderatus, 
♦"t  cum  comitate  severus.      Masinissa  rex  Numidarum  nonage- 

• 

Mmum  annum  superavit,  et  filium  genuit  post  octogesimum 
quintum  *° ;  vir  acer,  et  fortunaefidens,  et  juventute  multas  rerum 
vicisBitudines  expertus,  decursu  aetatis  constanter  i'oelix.  At  M. 
Porcius  Cato  ultra  annum  nonagesimuna  vixit  * ' ;  vir  ferrei  prope 

'  ^  Laert  ix.  43.  '  Sec  Vol.  I.  p.  666.  note  2. 

Wog.  Uert.  Ti.  78.  *  Id.  vil.  28. 

*  Luc.  Uacrob.  21. ;  Diog.  Laert  iiU  2.  •  Diog.  Laert.  v.  40. 

I  Id.  iv.  66. ;  Luc  Macrob.  20.  '  Suetonius,  De  illustr.  Grammat  c  9. 

,,  Kiny,  Tit  49.  »•  Valerius  Maximus,  De  Gratia. 

^monr  tbao  t^hty'Bre,    Compare  Cicero,  De  Sentcl,  10.,  and  Dt  ilmic  ^ 
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corporis  ct  animi ;  liagufe  ncerbx,  et  siniultatce  amans ;  ideiqj 
agricultures  dedittiij,  sibique  et  familise  sate  medicue. 

13.  Tcrcntia  Ciceronis  uxor  ad  annum  ccnteeimum  tertium 
vi.\it ' ;  uiulier  multis  seruninis  conOictata,  prima  eKilio  mai-Iti, 
deindc  disf idio,  et  rurs us  calamitate  ejus  extrema ;  etiam  podagra 
Bscpius  vcsata.  Luccia  annum  centcnarium  Iiaud  parum  supera- 
vit^i  cum  dicatur  ceil  turn  anuie  totis  in  seena  mimam  agctis 
prouuntiivrsc ;  puellue  fortasse  primo  partes  suscipiens,  postremoi 
anus  decrepilio.  At  Galeria  Copiola, miina  etiam  ct  saltria,  pn>' 
tyrocinio  auo  producta  est  in  sccnam,  quoto  anno  letatis  incertiUBi 
est;  vemm  post  annos  nonaginta  novem  ab  ea  productioDA' 
niieus  reducta  est  in  sccnam,  non  jam  pro  minia  aed  pro  miran' 
culo,  in  dedicatione  thcatri  a  Pompeio  Mat^no;  neque  hie  fini^, 
cum  etiam  in  ludis  votivis  pro  salute  divi  Augustl  iterum  moo- 
btrata  sit  in  sceno.' 

14.  Fuit  et  alia  mima,  ffitate  paulo  inlerior,  digiiilate  giibliniior, 
quasad  nonagcBimum  annum  rotatem  fere  produxit;  Livia  Julia 
Augusta,  Caisaris  Augusti  uxor,  Tiberii  mater.*  Etenim  ei 
fabula  fuit  vila  August!  (id  quoii  ipse  voluit,  cum  decumbeni^ 
amicis  prajcepisset,  ut  poatquam  expirarit,  eibi  Plaudite  cxhibe- 
rent),  certe  ct  Livia  optima  mtma  iUit ;  (|Uie  cum  marito  obsc- 
quio,  cum  filio  potcstate  quadum  et  pra^lominantia,  lam  bene 
congrueret:  mulier  comis,  et  tamen  matronalis,  negotiosa,  et 
potcstatis  tenas.  At  Junia  C.  Cassii  uxor,  ^I.  Bruti  sorur, 
etiam  nonagenaria  fuit;  cum  post  acicm  Philipponsem  sexa- 
ginta  quatuor  annos  vixisset.^  &Iulier  magnanima,  opibus  foclix, 
calamitate  moriti  et  proximorum  et  longa  viduitate  Di<£sta,  sed 
tamen  honorata. 

\5.  Jlemorabilis  est  annus  Domloi  eeptuagesimue  eexius, 
temjKtrc  imperntoris  Vespasian!,  quo  reperiuntur  longKTitatia 
tanquam  fast!  ^ ;    co  enlm  anno   pcractua   est  cenaus  (census 


I 


Winvi  wunl!  i  -  Gjlcria  Cuiuuki  Eiiibo)!- 
r.rU  mliictii  nt  In  t«Dini,  Co.  Pompeio  Q.  Solpitio  cm*,  ludls  pro  talute  DIvl  AuguMi 
tMlris,  BDDDm  ctDtedmum  qumtum  leTni :  qun  produela  fucnt  trtocinki  ■  H. 
pDinptiaia  £dill  pErbb,  Ciio  Hirio  Cn.  L'iHbik  c«HuiilKi<,  uta  annof  mnuglDls 
nuvcm  :  et  ■  Macno  Pompeio  nutenl  theatri  dedicallonr  ini»  pro  minrulo  reducU." 
T1»  Intvml  or  iilnrtj-niac  jim  wu  beOnn  tur  flru  and  tei  ipprinnce,  not  u 
Biiciiii  suppuwi  U'lumi  brr  Bnl  and  wcund.  Manmn  lludoiila  subitltntn  wwa- 
yinbi  miinii  [ur  aamUKiimta  nottm.  hi  tbu  stw  «v  IblrtNn  In  Uie  contulJlip  of  Mjuiie 
BDil  CvrbOi  *liFir«4  Ibc  leii  at  Ihilrcliunp.  BbSch  I  ban  follosnl  ■>  it  kcdu  tb>t 
Vstcaa  xrxi  It,  iruuld  mik*  hvt  imljr  Dw  wbcii  ibr  flni  tppeirtd  on  Ihi  Migc  Also 
I'll.  Pompiio  ousbl  tu  be  C.  PoppKo, 

■  8b*  <icd  ttA  cighly-di.     8m  IHu  Cusiiu. p.  621.     It  >vi-r>'r>l'i>Jin  I'Uii).  \>> 
S  .  Ihnl  ibp  mint  bHc  bno  murr  ItaiO  cl«bl]-tlim. 

*  TKibB,  AbmI^  UL  ra.  •Sf*PUa}.  otLft. 
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iiiiteiu  de  Ktatibus  auctoritatem  et  informationem  habct  lidUsi- 
mam);  atquc  in  ea  parte  ItalifD  qiiiejacet  inter  Apennimim  et 
Padnm,  inventi  sunt  lioniincs,  qui  annum  centesimum  iequarunt 
ct  supcrarant.  centum  et  viginti  quatuor ;  videlicet  annorum 
centum,  homines  quinquaginta  quatuor;  anuorum  centum  et 
decern,  bumines  quinquaginta  scptem';  annorum  centum  et 
viginti  quinque,  homines  duo;  unnorum  centum  et  triginta, 
homines  quatuur;  annorum  centum  ct  triginta  quinque  aut 
trigiuta  septem,  homines  item  quatuor;  annorum  centum  et 
ijDudn^inta,  huminca  tree.  Pra;tcr  ln.^s,  speciatim  Parma  edidit 
quLnquc,  quorum  trcs  centum  viginti  annos,  duo  centum  tri- 
ginta eomplevcrunt ;  Bruxclla '  unum  annorum  centum  viginti 
quinque;  Placentia  unum  annorum  centum  triginta  unius; 
Favcntia  unam  muUerem  annorum  centum  triginta  dubrum; 
oppidura  quoddam  (tunc  dictum  Vellciacium)  in  collibuo  circa 
Placcntiam  decern  dedlt,  quorum  sex  annum  ictntia  cenlcsinmm 
decimom,  quatuor  ccniesimum  viccsimum  complevertint^;  Ari- 
minum  denique  unum  centum  et  quinqua;;;inta  annorum,  nomine 
M.  Aponium. 

Non'an.  Ne  rcB  in  Inngum  procederet,  viduin  est  tarn  iu 
illis  quoa  jam  recensuimus,  qnam  in  his  quos  mox  rccensc- 
bimus,  nollam  adducere  oclogenario  minorem.  Apposuimus 
autem  eingulis  characterem  sive  elogium  verum  et  perbrcve ; 
at  ejusmodi  quod  judicio  noatro  nounullam  habeat  ad  longs- 
vitaiem  (qua:  moribus  et  f'ortuna  non  pamm  regitur)  rela- 
tjonem ;  scd  duplici  modo :  aut  quod  tales  longicvi  esse 
pierunque  solcant,  aut  qurxl  tales,  licet  minus  apte  dispoeiti, 
tamcn  longiBvi  esse  aliquando  pog^int. 

16-  Inter  impcratorea  Romanov  et  Griecos.  item  Fmncos  et. 
Germanos,  usque  ad  nostrum  ffitatero,  qui  numerum  prope 
duceiitonim  principum  complerunt,  quatuor  tantum  inventi 
bunt  octogenarii ;  quibus  audere  liceat  imperutores  duos  pri- 
mus, Auguetum  et  Tiberium*;  quorum  hie  septuagesimum 
ocluvum,  iUe  eeptuage8imuni  sextum  annum  implevit;  et  tul 
odc^eHiiDum  forte  pervenire  uterqne  potuisKet,  ai  placuisaet 
Livis  et  Caio.  Augustus  (ut  dictum  est)  annoe  vixit  eeptua- 
ipnta  Hex;    vir    motlcratus  ingeuio,  idt-m  ad  res  pcrficicndaD 
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vehemens^  castera  placidus  et  serenus,  cibo   et  potu  sobrios, 
venere  intempcrantior,  per  omnia  foelix ;    quique  anno  statu 
tricesimo  gravem  et  periculosum  passus  est  morbum,  adeo  at 
salus  ejus  pro  dcsperata  esset:  quern  Antonius  Musa  medicus, 
cum  cacteri  medici  calida  medicamenta  tanquam  morbo  conve- 
nientia  adhibuissent^  contraria  ratione  frigidis  curavit  ^ ;  quod 
fortasse  ei  ad  diutumitatem  vit«  profuit.     Tiberius  duos  am- 
plius  annos  vixit;  vir  lentis  maxillis  (ut  Augustus  aiebat')} 
sermone    scilicet    tardus,    sed    validus;    sanguinarius,  bibaZi 
quique  libidinem  etiam  in  dia^tam  transtulit;   attamen  vale- 
tudinis  suse  curator  probus,  ut  qui  solitus  esset  dicere,  stoltum 
esse  qui  post  triginta  annorum  vitam  medicum  consuleret  ant 
advocaret.     Gordianus  senior  octoginta  annos  vixit,  et  tamen 
violenta  morte  periit*,  postquam  vix  degustasset  imperium;  vir 
magnanimus  et  splendidus,  eruditus  et  poeta,  et  constanti  vit» 
tenore  (ante  ipsum  obitum)  foelix.      Valerianus  imperator  se- 
ptuaginta  sex  annos  vixit,  antequam  a  Sapore  regc  Persanim 
captus  esset ;  post  captivitatem  autem  septem  annos  vixit  inter 
conturaelias ;  etiam  violenta  morte  praereptus  * ;   vir  mediocris 
animi,  nee  strenuus ;  existimatione  tamen  paulo  eminentior  et 
evectus,  experimento  minor.     Anastasius   cognomine  Dicorua 
octoginta  octo  annos  vixit  * ;  homo  animi  sedati,  sed  humilior, 
et  superstitiosus,  et  timidus.     Anicius  Justinianus  annos  octo- 
ginta tres  vixit  ^ ;  vir  glorias  appetens,  persona  propria  socors, 
ducum  suorum  virtute  foelix  et  Celebris ;  uxorius,  neque  suiw, 
sed  aliorum  ductu  circumactus.     Helena  Britanna,  Constantim 
Magni  mater,  octogenaria  fuit^ ;  mulier  civilibus  rebus  minus  se 
inimiscens,  nee  mariti  nee  filii  imperio,  sed  tota  religioni  dedita; 
magnanima  et  semper  florens.     Theodora  imperatrix  (quae  Zees 
soror  erat,  Monomachi  uxoris,  ipsa  autem  post  obitum  ejus  sol* 
regnavit)  annos  supra  octoginta  vixit®;    mulier  negotiosa,  et 
imi)erio  dclectata,  foelix  admodum  et  ex  foclicitate  credula. 

'  Siu'ton.  in  August,  bl.  *  Id.  In  Tiber.  21. 

*  lie  was  born  a.  d    157,  and  died  a.  d.  237. 

*  It  is  difficult  to  fix  the  chronology  of  Valerian's  life.  TilIemont*s  opinion  is  tb* 
he  was  seventy  when  he  was  taken.  I  do  not  know  on  what  authority  Bacon  »pe»* 
of  a  8even  years'  captivity.  One  account  appears  to  show  that  he  was  a  prisoner  i* 
nine  years,  but  this  account  makes  him  only  sixty-one  at  the  time  of  his  overthrow 
Tillemont  admits  that  the  words  of  Trebellius  Polllo  seem  to  indicate  that  Valeria 
was  seventy  when  he  became  emperor.  If  so,  he  was  about  seventy 'Six  when  he  ^* 
taken  prisoner.     Sec  Tillemont  Vie§  de§  EmpereurSt  in  Valerian. 

*  Born  about  a.  d.  4:J0,  died  618. 

*  Scarcely  so  much  ;  he  was  born  a.  n.  483,  and  died  in  565. 

*  Born  A.  D.  247,  and  died  a.  d.  327. 

'  Tbhsivm-)  to  be  incomxt     It  Is  salv\  ihat  Theodora's  elder  sister  Zee  was  foit: 
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17.  Jam  a  secularibus  ad  principea  viros  in  ecclesiu  narr.i- 
tionem  convertemus,  S.  Johannes,  Apostolus  Seiratoris  et 
discipalus  amatus,  nonaginta  Ires  annoa  visit ' :  vere  aciuila; 
emblemate  ootatua,  nihil  gpiriins  nisi  divinuoi,  el  tanquam 
Seraph  inter  Apostolos  propter  fervorem  charitatie,  S.  Lucas 
evao^lista  oetoginta  quatuor  annoa  complevit*;  vir  eloqiiena 
et  peregrinator,  S.  Paiili  cornea  individuus,  ct  mediciis.  Sy- 
meoD  Cleophfe,  frater  Domini  dlctua,  episcopiis  Hierosolymi- 
tanus,  annos  centum  et  viginti  vixit ',  licet  martyrio  pra;reptua 
fuerit :  vir  aoireiosus,  et  constans,  et  bonorum  operiim  plenus. 
Polycarpua  Apoatolorum  diseipulus,  SmyriienBis  episcopus,  vi- 
detur  ad  centum  annos  et  amplius  aetatem  produxissc,  licet 
martyrio  inlerceptiia  * ;  vir  escelsi  animi  et  heroicic  patientla;, 
et  laboribus  indefessua.  Dionyaiua  Arcopagita,  Paulo  Apo- 
stolo  contemporaneus,  ad  nonaginta  annoa  vixisse  vldetur  * ; 
Vbiucra  Cali  appellatua  ob  theologiam  subliniem ;  nequ" 
minus  factis  quam  nieditationibua  inaignis.  Aquila  et  Priscilln, 
Pauli  xVpoftoli  ]irimo  hoqiites,  deinde  coadjutorcs,  conjugio 
foelici  et  celebri  ad  centum  ad  minimum  annos  vixcrunt'  j  cum 
sub  Xiato  primo  superatitea  fuerint ;  nobile  par,  et  in  omncm 
charitatem  effusum;  quibus  inter  niaximas  consolationes (qualea 
proculdubio  primoa  illos  ecclesiffi  fundatorea  aequebantuv), 
etiam  illud  conjugalia  conaortii  tanquam  magnus  cumulus  uc- 
I  cesserat.     S.  Paulus  Eremita  annos  centum  et  tiedecim  visit'; 

ihe  married  Romahus  AiyyriB  in  1038.  Theudgra  iltti]  In  1056.  snil 
m  tuve  bcvu  Ins  Uimi  KVciity-blx  at  ibu  lime  of  her  death.  Ste  the 
VmotrnBi  In  ZiK.  and  Gibbon.  Ii.  if.  48. 

p  M  wbicb  St.  John  dinl  l>  nol  ncll  ucertRinxl,  but  Bnuon's  statement 
B>roiiliu'i.  See  Baron.  iL  p.  12.  Ttioliick,  In  the  Intrcxtuullan  to  hii 
<M  St  Mn'i  Gotpd,  mentions  tfant  St  John.  nL-cordlni!  lu  St.  Jerotnr. 
Ard  at  Uh  age  of  one  hundrrd.  uid  according  to  Suldas  ')f  onr  buDdrcd  and  twenty 
yon. 

'  Arcvrrdinit  to  NIcrpbiiiiis  SI.  Luke  wai  tighty  when  ho  ilkJ.      Baron.  L  p.  aSG. 
■  EuMb.  Bbl.  Ml.  29. 

•  ni1f(in>  at  hit  martTrdom  said  that  he  had  been  a  lervant  of  Christ  for  elcbty- 
■li  Jan.  Tbl<  Is  probably  the  ground  upon  which  Bacoa')  eBlimile  ot  bit  age  1i 
foundFd.     EuKh.  Hint.  Iv.  15. 

•  tte  vai  Iwenty-nve  at  the  Ume  of  the  Crucifixion,  wai  conierteil  iiinelein  jeiiii 
■firrmnli,  anil  OTdnlncd  three  yeart  after  bi^  conTrrslon,  See  Baronlus,  anno  Lii. 
Vow  Sfncdltu.  in  fall  Li/c  of  Diant/iiui,  taydbat  be  preached  fur  seventy  )ear>i  to 
■hat  if  lhe*e  statements  be  lorrect,  be  must  have  been  a  hundred  and  seventeen  when 
be  dM. 

•  SothlnR  certain  is  known  of  the  death*  of  Priscilla  and  Aquila.  In  the  .Umo/u- 
fH«i  Ciar^nm,  Feb.  13.,  it  Is  Mid  that  aJIrr  the  dealh  of  Taul  they  were  persecuted 
and  nltlmarcly  tKheadcd  i  wblch  Kenn  to  Imply  that  they  did  not  very  Iohk  survive 
hhD.  It  b  |>a»Jble  that  Aqulia,  the  bmband  of  Prkcnia,  bm  been  confounded  wiUi  the 
rrriDO  ot  the  k 
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vixit  autem  in  spelunca^  victu  tarn  simplici  ct  duro,ut  eo  vitain 
tolerare  supra  liumanas  vires  videri  possit ;  in  meditationibus 
et  soliloquiis  tantummodo  ajvum  transigens:  qui  tamen  non 
illiteratus,  aut  idiota,  sed  cruditus  fuit.  S.  Antonius,  Coc- 
nobitarum  primus  institutor,  aut  (ut  alii  volunt)  restitutor,  ad 
centesimum  quintnm  annum  pervenit' :  vir  devotus  et  contcm- 
plativus,  et  tamen  civilibus  rebus  utills ;  vit«  gcnere  austero 
et  aspero ;  attamen  in  gloriosa  quadam  solitudine  degens,  nee 
sine  imperio ;  cum  et  monachos  suos  sub  se  habuisset,  atque 
insuper  a  compluribus  ct  Christianis  et  pliilosophis,  veluti  vivum 
jiliquod  simulacrum,  non  sine  adoratione  quadam  visitatua  essct. 
S.  Athanasius  mortuus  est  octogenario  major*;  vir  invinciblib 
constantiae,  famae  semper  imperans,  nee  fortuuaj  succumbens; 
idem  erga  potentiores  liber,  erga  populum  gratiosus  et  acceptus; 
exercitatus  contentionibus,  in  iisque  et  animosus  et  solera.  & 
Hieronymus  plurimorum  consensu  annum  nonagcsimum  supera- 
vit';  vir  calamo  potens,  et  virilis  eloquentise;  varie  eruditus, 
et  linguis  et  scientiis;  pcregrinator  item,  atque  vita3  versus 
senium  austcrioris ;  sed  in  vita  privata  spiritus  gerens  altos,  et 
late  ful2;ens  ex  obscuro. 

18.  At  Pupa)  Eomani  numorantur  clucenti  quadragihta  unus; 
ex  tanto  numero  quinque  solummodo  octogenarii  aut  supra 
reperiuntur  ^ ;  primitivis  autem  compluribus  justa  aetas  martyrii 


'  S.  Athanas.  Vita  S.  Anton,  c.  89  -  Born  a.i>.  296 ;   died  372. 

'  According  to  some  authorities  he  was  born  in  34b.  lie  died  in  420,  so  that  he 
w.os  alumt  bO  at  the  time  of  his  death,  if  this  statement  as  to  that  of  his  birth  Is  cor- 
rect. Bacon  has  adopted  the  statement  that  St  Jerome  was  born  in  331,  which  rest**. 
I  Ldinvc,  on  the  authority  of  Prosper  Aquitanicus. 

*  The  twenty-third  of  the  opusculaof  Peter  Damlani  is  entitled  *»De  brevitate  vita 
pontificum  Romanorum  ct  providenlia  Divina,"  It  wa>  written  in  reply  to  a  question 
put  to  him  by  Alexander  II. — why  popes  live  so  short  a  time  after  their  elevation. 
I)amiani*s  solution  is  that  Providencedesigns  to  show  the  transitoriness  of  all  human 
jireatncss.  It  w«is  a  common  notion  that  no  successor  of  St  Peter  could  occupy  the 
Itontifical  chair  a-*  lon;r  as  he  did,  namely  for  25  years.  "  Non  videins  annos  IVtri" 
\\d9  a  sort  of  paiHilar  prophecy.  However,  of  tho<;e  who  lived  before  the  time  of  Bacim 
a^  least  four  pope*,  beside  those  mentioned  in  the  text  attained  the  age  of  eighty,  vix. 
Cclestin  III.,  Gii^ory  IX.,  Benedict  XIII.  (Pedro  de  Luna),  and  Cali^tus  III.  Of  these 
the  second  is  said  to  have  been  nearly  a  hundred.  Benedict  XIIL,  if  he  Is  to  be  ac- 
counted  a  true  pope,  is  especially  remarkable  for  bavin?;  been  poj)e  thirty  years.  Sec 
L*Art  dc  verifier  iet  Dates,  Haller's  remarks  on  tlie  length  of  life  ot  the  popes 
dcser\'e  notice.  His  principal  authority  appears  to  be  Lnncesius  ;  from  whom  he  ha? 
also  quoted  the  statement  that  a  third  part  of  the  sacied  college  are  —  I  presume  he 
means  ordinarily  — eighty  years  of  age  or  upwards.  "Sobril  Itall;  accuratl  potl^i- 
mum  in  vittB  ratione  et  Pontifices;  iidcm  longfcvl ;  et  ut  fortius  sit  argumentum,  Itali 
medio  svo  parum  legibus  sobrietatis  tenebantur,  et  co  tempore  ct  Cardinalcs  et  ip>i 
Pontifices  ante  diem  extlnguebantur,  ut  cum  plurimi  trige.oimo  vits  anno,  et  ctiani 
iuniorcs,  ad  thiaram  pervenirent,  nullus  coram  24  annis  eo  deeore  gavisus  sit,  quos 
bis  nunc  superarent  si  ea  estate  thronum  eonsidere  daretur." — Vita  humana  tt  Mars^ 
sec.  li.  §!«:».;  Phyitiol,  t  viii.  rars  2.  p.  113. 
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pnerogatiya  anticipata  est.  Joannes  viccsimus  IcriiuH,  Papa 
BomaQiifl,  nonagesimum  astatis  annum  complevit  * ;  vir  ingcnii 
inquieti,  et  novis  rebus  studens,  ct  multa  transfcrcns,  nonnulht 
in  melius,  haud  pauca  in  aliud ;  magnus  autcm  opum  ct  thesauri 
accumulator.  Gregorius  dictus  duodecimus,  crcatus  Papa  in 
schismate,  et  quasi  interrex,  nonagenarius  obiit  ^ ;  dc  co  propter 
beyitatem  papatus  nihil  invenimus^  quod  ani:otcmus.  PauluH 
tertius  ad  octo^nta  et  unum  annos  vixit';  vir  »edati  animi  ct 
profundi  Gonsilii,  idem  doctus  et  astrologus^  ct  valctudincm  iin' 
pen^  regens;  more  autem  veteris  saccrdotis  Eli,  indulgens  in 
soos.  Panlns  quartus  octoginta  tres  annos  vixit  * ;  vir  natura 
afper  et  severus,  altos  gereus  spiritus,  ct  imi>crioJtus9  ingcnio 
eaasmc^dcT,  sermone  eloquens  et  expeditue.  Gregorian  dccimuH 
tcrtios  smilem  statem  octoginta  trinm  annorum  implcvjt  ^ ;  vir 
pbne  bomis,  animo  et  oorpore  ^anu<^,  {Xillt^ruif,  tcurjperatut^, 
eoeivefES  et  eleeBM)isynariu& 

19.  Quae  sequent^jr,  OFdine  promiocua,  fiJcl  fujugx^  tluh'm, 
fhsemiMme  magis  jejuna,  enint.  Rex  Arganth^^ujut^,  qui 
reziiSTTt  Gadibus  in  Hi^pania,  centjua  et  triginta.  aux  Cut  nii; 
"rrJunt  J  quadrapnta.  aiiLos  rixh :  ex  quiT>ug  (jcio^shstti  r<r;r;i«- 
rh^z  de  moribus  ejus  et  vitae  genere,  et  teujp'jrt;  quo  \lzVr 
4Jetnr.  CiiiTra*  CjjvAorum  rex  m  ineula  iJlsL,  tuikc  lt-J^)tu 
r-£aLts  et  rohijTOaria,  centum  quinquagjJDta  ttut  b':'S.a^}iita  ai;:.''^ 
Ti-rwp  jieAibetcr-*    Rege?  duo  Lu:iiiJ  in  ItsJlat.  jjat^r  <:!  liiu^', 

■  litttmr.  rvUiciit':'  iinendfc  li  aji^ih  of  Jimf  I.2I.TI..  wbf  «J»«rt;  ni  it'*^^»    ii  tit*  iinn - 
-vtt    veiir  a!  Uk  a{tt.     !I  ti»  at't  a*  whivi  Ju..u  iv.i'*II    (livt.  i.-  u\r.  iti«'ir.mi«trC.  st   la* 

•CT*-  Hum  |xs\ai)it  iiiti  tiif:  papB  rhmi^xr^ .     '1\  :uir  aui  ijiinlmr  »-uu' :!,iii»-ulr  jb..«-A»i. 
-JiBllr*  tc  *n:iuf  tba:  ht  wa-  ^ma^ur  upun:  e*  tu^Kiun  iCTUiuuiaiur  *      bw  J*iariii4., 

-   *«  ?•     ir-..  "^  II'  u*i.  Pontiliv..  r    Of.. 

3«    V     Jul  -  Ji.  1^.  i.»f-. 

•    '.  iv^m..  li-rruioiu:  .iiil  VaifrriU'  2dtu;niiu-~  h^yvk  n.  Myiuf  tua:  i-.'/^iiiituuniu-r  l-.'- 
iiuiidr-r'  niii   rw-n*^  v-.-a".   airt-  1*lim  rtmi*^  iu':liii*f(   ti-  n^f*-  v.iiu  tu**!!;      H*  ii.- ; 

r  iTe   unirKv*r  liir  xiLbiom.'!  affinii    lira*  u*.  hi-vi.  u  u*.  «.  inr.mrw    aui   lir?;. .     .Acoi'. 

-iT  Ti  ou^  jKvuinr  «  dkt.  a*  i.  uuuur\t  aut"  tnir\^       1'ud'  u*   i'-»;:ii.«  «i::i:  :  ;.^'a' 

ii.     .L..  anil   I'linj.  "iL.  4fc. 

'   Till-  fturi  i  reititt:  m  T'a**mu- il  ai:::u- tii*<  Plmj      •  .\ruv>Mii-.ii  n   ]"''i]< 
*TTii«rnni   Trs-rn.  '.-.-. tx'-- aLqu*  U'  jMr.i  lurulitu     Hliun   ^j:i-  i".<.'..  tiu:.'   jiui:..   i:.  .    . 

iiiii.    II    u>-    ciaXA^'..    r"^^^  If.  Va  .  Ji^jkxJi.u    t^«'p-   «ii*    tiiic'    rcrfd.;.^  .  La-./m-ij' t:    . 
Sjjmrmiau    SUM.   macfrilmmnrmm.       Ta'     it-t:<;!:t'.-    Zjuluti/raB.    baiiM     pruJ.i;  :;    ;.»..•    '. 


icefel 
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rnmboft  n«rrflttira  (rfuloIogUquibiudaiii,  quibnset  ipsis  (cselcni' 
Mtia  crnlulin)  fidi.'*  m  eaiptxta  eet,  ioio  damiuila.     drcadum 
rcgea  rKinnuIi<*s  trcccnWe  annos  vixisse  alii  traduni ';  regio  ceric 
ad  vitoin  longam  MitM  idonea ;  res  fortasse  fabulis  aucta.     Nar- 
rant  DatuluiiLin  qiicndam  in  Blyrico  absque  inconunodis 
ctutii  r(iiinf;cntos  unnns  vixisae.     Apud  Epios,  iEtolire  Tidelii 
purt^in,  iiarmnt  univcream  genttm  admodum  longicTam  fuisse; 
lit.  iimlti  ex  Ilia  ducetiflm  annorum  inveiiti  sint ;  inter  eo?  pne- 
oipltum  quGDclnm  nomine  Litorium,  virum  glnantcse  stature,  qui 
irpci*ntoi  iitinoH  ciimulavcrat.*  In  Tnioli  monti^  fastigio  ( Ternpsi 
HtiUquitiiH   vocBto)  homines  complurea   centum   quinquaginta 
utiniiN  vixieHo  traditur.*      Sectain  Eaeeeorum  apud  Judieos  ultra 
I'i'titniri  anriOK  communitor  vixiseo  tradunt';  secta  autem  ill*, 
Hiiiipliui  udmodtim  diivla  iitobatur,  ad  regulant  Pythogorx.  A| 
liitihi*  Tyantou*  cculuin  annos  exocssit ",  aspectn  (iit  in 
Kitatf)  piilohor ;  vir  cprte  niirificua.  apud  elhnicos  divinus  ha 
upud  CliridtianoB  magus;  viclu  Pytiiagoricue,  mngnus  pcregri. 
itator.  ina){nu  utinin  gloria  florcns,  et  lanquam  pro  numine  culttu 
ttttnnipu  nub  flnoni  talatis  nccusationes  et  contumelias  passi 
imdo  iiiliiloininiitt  iiirtJnnm  quoquo  luodo  evasit.     Attimen 
ImifiwvitiiH  NUadtA'tnt  PrtliagDricfe  ^oluui  tribuatur,  sed  etiani 
}{t>uort>  fuo  aliqiiid  tntxisso  videatur,  avns  ejng  etiam  centi 
tri^Iiiita  Miihw  vixit.'     Q.  Mt<tclluni  ultra  centum  annos  vixi 
rt'ilH  fw  iwt  * ;  alqtie,  |nwt  tMusularia  inqurria  i'ociiciter  admi 
•ImU.  p<uiltfic«ui  ina.\itu»ni  jam  ^octu  cn-ntutn  esse,  et,  aacra 
(KT  vi^iiiti  •.Kkw  anitii^  intota^r ;  ixrque  oiv  in  voli$  nuncupandis 
iMKNtantic.  n«^u<'  in  MaTifirit^  iWicxMli^  trvutulx  manu  gerentem.^ 
A|>)i*Ulu(V*?UW  attiKwKaiwuiu  f»»:»  «\Mt$tat ;  aaao^  non  uume- 
nMl  ** ;  (itKsnuu  (omMU  uu^ima  (x'^.tquaBi  huuinibu?  orhatua 
•M««4  trutMr^t ;  Kct^iM-  («\>{it«r«<*  iMiffims.  fianiliaiii  aamertosam, 
ufiMtetM    ttmMfhiriaMW.    xniniiTiiM    iwiyhlkmu  fortissime 
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dMHUMt;  cuyw  |iriiivi|>iiiiit  urit- 
»t  invinoibilti  <|U<iJ4tiuii  ii>luir  ft 
At^fim,  iniiuit,  mi>i4ti*Htiu  {/Sitivn 
('mueripti)  eaatattm  Mnnn  prr  ptum  j<tm  aHHuH  Ifli;  ul  uiihi- 
rtiam  me  titrdtim  ^uo^Mt  uptavrrim,  rum  vo»  turn  tlrfurmUi  fun  ■ 
tUia  oyi/ure  audiam.'  M.  Perpcnim  vixit  aiiiuM  iiuiiKgliilii 
octo;  onmibiu  (jaosconwl  nentt-ntiitni  in  Miialu  riiKnvumt  (linn 
est, omnibus  senatoribus  sui  anni)8ii[)onitoii  t'dit;  (>tiHtii  ■•iiiiiiliiiN 
Huoa  paulo  post  censor  in  sonatiiiii  Itigcnil.  ■(<])l«r»  Untliiiti  i<m- 
ceptia.*  Hiero,  rex  Siciliie  toiiiixiribua  btiUi  I'lminl  MiruiiiJl,  »i\ 
ccntraunam  fere  annum  vixit':  vir  nt  r«){imliitt  vl  mtfriltim 
moderatua;  numinumcultor,  ctamicitiic  cutiacrvulof  ruligitwii*  t 
beneficas,  et  cooataotcr  furtunatua.  StAtiliit.  ck  niAM'i  fumiWn, 
Claudii  t£inpore,  vixit  annoa  nona^nfa  novcin.*  t'AitUm  Ofilii 
filneeotsiD  et  guindedm.*  Xcnophilaj,  iibti(|Miii>  |(bll<)iHf|f)iii« 
•  «ets  PftlttgDne, centnin  et  mz  Kawm  vixil",  mm  "d  vivhIo 
Maactele.  ct  magnm  iqiiid  Tnlf^m  doctriiun  fHirm.  fniHilANi 
Cwcfia  kafaefantar  oGm  vivncea,  aod  hadin  r^ptntntmi  Hliiffiiiii 
HifpoostM  CcNM,  loedietM  ifMifrnin,  rjstttuin  »f 
wtawjnc  aBMn  tim  hmfpt  tila  MAif<r<#- 

gudaiM    flfiKtMAi     Jm 

■Mi  vcriM  Mrt  i»tifca4tf« 
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scilicet  cum  pueri  fero  candido  capillo  fuerint,  senectute  ante 
caniticm  eos  nigrescere  solitos :  id  tamen  ubique  vulgare  est, 
ut  pueris  capillitio  candidiore  virili  astatc  pili  mutentur  in  ob- 
Bcurius.      Etiam    Seres^  Indorum  populus,  cum  vino  sno  ex 
palmis,  longsBvi  habiti  sunt^  usque  ad  annum  centcsimum  tri- 
cesimum.^     Euphranor  grammaticus  consenuit  in  schola,  etdo- 
cebat  litems  ultra  annum  centesimum.*    Ovidius  senior,  poets 
pater,  nonaginta  annos  vixit ' ;  diversus  a  moribus  filii,  utpote 
qui  Musas  contempsit,  et  poeticem  filio   dissuasit.     Asimns 
PoUio,  Augusti  familiaris,  centum  annos   superavit^:  vir  in- 
gcntis  luxus,  eloquens,  literarum  cultor ;   attamen  vehemens, 
supcrbus,  crudelis,  et  tanquam  sibi  natus.     Invaluit  opinio  de 
Seneca,  quod  admodum  annosus  fucrit,  usque  ad  annum  cen- 
tesimum  decimum  quartum  ^ ;    quod  vcrum  esse  non  potest, 
cum  tantum  absit  ut  senex  decrepitus  ad  Ncronis  tyrocinium 
admotus  sit,  ut  contra  rebus  gerendis  strenue  suffeccrit ;  quis- 
etiam  paulo  ante,  medio  tempore  Claudii,  exularit,  ob  adulte- 
ria  aliquarum  principum  focminarum;   quod  in  talem  statem 
non  competit.      Joannes  de   Temporibus,  ex  omnibus  poste- 
rioribus  sasculis,  traditione   quadam  et  opinione  vulgari,  us- 
que  ad  miroculum,  vel  potius  usque  ad   fabulam,  longtews 
perhibctur,   annorum   supra  trecentos®:    natione  fuit  Fran- 
cus,  militavit  autem  sub  Carolo  Magno.     Gartius  Aretinns, 
Petrarchan  proavus,  ad  centum  et  quatuor  annos  pe^venit^ 

*  **  Oneslcritus  quibuf  in  locis  Indix  umbrae  non  sint,  corpora  bominum  cubltorun 
quinum  et  binorum  palmorum  existerc  et  vlvcre  annos  centum  et  triginta,**  &c^ 
Ptiny,  vU.  2.  A%  the  longevity  of  the  Seres  is  mentioned  in  the  preceding  sentcocCi 
I  believe  that  this  is  the  passage  which  Bacon  was  thinking  of,  though  we  cannot  i^ 
count  for  his  speaking  of  palm  wine  except  by  supposing  that  be  was  misled  by  a  butj 
glance  at  the  phnisc  "  binorum  palmorum.**  Lucian  in  the  Maerobii  cxprenly  vfi 
that  the  Seres  were  said  to  be  a  nation  of  water-drinkers.  Palm  wine  was  bovenri 
Pliny  elsewhere  says,  common  throughout  the  East. 

^  Suidas  in  v.  Apion.  ■  Grid,  TrisUa,  {▼.  la  77. 

*  Bacon  manifestly  confounds  Asinlus  PuUio  with  PoUio  Romilfus,  of  whom  Plioj 
says,  **  Centesimum  annum  excedentem  eum  D.  Augustus  hospes  intermgavit  quaiuo 
maxime  ratione  vigorcm  ilium  animi  corporii^que  custodisset  At  ille  rcspondit,  Inttt 
mulso,  foris  olea" — P/iwy,  xxii.  63.  Aslnlus  Polllo  died,  acconling  to  Eusebius,  Chn»- 
Olymp.  195,  at  the  age  of  eighty.     Mi^reri  makes  him  eighty- four. 

*  The  notion  that  the  philosopher  Seneca  lived  to  a  great  ase  arose  from  confouwl' 
ing  him  with  his  father  the  rhetorician.  Raphael  Volaferranus  {OmimcnL  Urban.  P 
223.)  S*  said  to  be  the  first  writer  by  whom  they  are  distinguished.  See  Ant(»nlo* 
Btbl.  Vet.  Hiitp.  1.  4.  47.  A  hundred  and  eight  years  intervene  between  the  death  oi 
Cicero  and  that  of  the  younger  Seneca.  Now  in  the  preface  to  the  first  book  <" 
ControvfTsicP  Marcus  Seneca  liays  that  he  was  old  enough  to  have  beard  CicffO 
though  the  civil  war  prevented  his  doing  so.  Between  his  birth  therefore  and  hissoDi 
death  there  can  scarcely  be  less  than  a  hundred  and  twenty  jears.  Compare  CardsS 
Paralipomena,  xlv.  8. 

*  tils  name  Is  said  to  have  been  Jean  de  Stampi^  (D'E^tampes),  and  the  cbaog'  ^ 
Johannes  de  Temporibus  is  connected  with  his  mythical  longevity.  See  Zuitige^ 
JVnittrtnn  rita:  humitna:,  or  Fulgosius,  Factorum  dictttmmque  memorabiliwm,  p.  29t^ 

'  ^Sit*  Petrarvh,   Ifemm  memorafu/uritm.  ^  Dc  Senectute  ;  or  Fulgosius,  ubi  vafidfi 
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proepera  semper  usus  valetudine^  atque  in  extremis  vires 
labaotes  sentiens  potius  quam  morbum ;  quas  vera  est  resolutio 
per  senium.  Ex  Venetis  reperiuntur  haud  pauci  longsBvi^  etiam 
gndu  eminentiori ;  Franciscus  Donatus  dux ;  Thomas  Conta- 
reniis  procurator  S.  Marei ;  Franciscus  Molinus  item  procurator 
S.  Marci  ^ ;  aliL  At  maxime  memorabile  est  illud  de  Cornaro 
^eneto,  qui  corpore  sub  initio  valetudinario,  coepit  primum 
netiri  cibum  et  potum  ad  certum  pondus,  in  curam  sanitatis : 
»  coia  transiit  usu  in  distam^  et  ex  diaeta  in  magnam  longas- 
»itatem^  usque  ad  annum  centesimum  et  ultra  ^,  integris  sensibus^ 
it  constanti  valetudine.  Oulielmus  Postellus^  nostra  astate, 
jallas^  ad  centesimum  et  propc  vicesimum  annum  vixit' ;  etiam 
(Qmmitatibus  barbae  in  labro  superiore  nonnihil  nigrescentibus, 
leque  prorsus  canis :  vir  capite  motus^  et  non  integrae  omnino 
phantariae ;  magnus  peregrinator^  et  mathematicus^  et  hasretica 
pravitate  nonnihil  aspersus. 

20.  Apud  nos  in  Anglia,  arbitror  non  existere  villulam  paulo 
populosiorem^  in  qua  non  reperiatur  aliquis  vir  aut  midier  ex 
octogenariis ;  etiam  ante  paucos  annos,  in  agro  Herefordicnsi^ 
inter  ludos  florales,  instituta  erat  chorea  et  sdtatio  ex  viris 
octo^  quorum  aetas  simul  computata  octingentos  annos  comple- 
bat;  cum  quod  alteris  eonun  ad  centenarium  deesset,  altcris 
aliquibus  superesset. 

21.  In  hospitali  Bethleem,  ad  suburbia  Londini^  quod  in 
8U8tentationem  et  custodiam  phrencticorum  institutum  est,  in- 
veniuntur  de  tempore  in  tempus  multi  ex  mentc  captis  fuisse 
longaevi. 

22.  JEtates,  de  quibus  fabulantur,  nympharum  et  docmonum 
aereorum,  qui  corpore  mortales  essent  sed  admodum  longasvi 
(id  quod  et  antiqua  et  inter  quosdam  recenti  supcrstitionc  ct 
credolitate  receptum   est^)  pro   fabulis  et  somniis  habemus; 

'  These  three  persons  are  mentioned  by  Egnatius,  Exempla  iUustr.  Vendor,  The 
loDgevitj  of  the  Venetians  is  noticed  l>y  F^ter  Ravennas. 

'  **  Cornaro  mourut  le  26  AvriU  1566.     Je  n'ai  pu  trouvcr  la  date  praise  de  sa 

I'^^ttDce.     La  Biographic  UniverMelle  le  fait  naitre  en  1467 La  Notice  ecrite 

^  sa  ni^,  dit  positivement  cent  otu,  une  autre  Notice  dit  plus  de  cent  ans,  une 
t^eroe  dit  cent  cinq.  ** —  Flituren»,  De  la  Longevity,  p.  33. 

*  Postellus  died  in  1583,  heing  then,  according  to  the  biographical  dictionaries, 
^"Oft  than  seventy-one.  Bacon*s  statement  is  altogether  incorrect.  It  is  not  impro- 
^  that  Postel  may  have  chosen  to  represent  himself  as  much  older  than  he  really 
*^  He  was  a  man  of  great  icaming,  but  on  some  subjects  scarcely  sane  :  **  quern 
'>^ia  ab  omnis  malitic  suspicione  vindicare  poterit  **  is  Joseph  Scaliger*8  judgment 
^blm     See  Morbof.  PolyhUtor.  i.  4.  5. 

*  Bieon  probably  alludes  to  the  Rosicrucians  who  begun  to  be  talked  of  in  the  early 
^oftbtntb  century. 
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[ireesertim  cum  sit  res  nee  cum  philosophic  ncc  cum  relSgionai 
bene  consent iens. 

Atque  de  hiatoria  Longsevitatis in  Homiae,  per  individua  aut 
indiTiduis  proxima,  hose  inquisita  sint.  Jam  nd  obeervationea 
per  capita  transibimus. 

23.  Decursus  sajculorum  et  successio  propagiuia  nihil  vidcn- 
tur  omnino  demere  de  diuturnitate  vitae ;  quippe  curriculiim 
humanie  rctatiB  videmus  usque  a  tempore  Mosig  ad  nostra  circa 
octogeslmum  annum  stctisse ;  ncque  eensim  et  paulatim  (ut 
quia  crederct)  declinasse.  Sunt  certe  lempora  in  singulia  re- 
gionibusj  quibus  homines  diutiua  aut  brevius  degunt  DIutius 
plerunque,  cum  tempora  fuerint  barbara,  et  simpliciorie  victus, 
et  exercitatloni  corporis  magis  dedita ;  brevius,  cum  magis 
civiliii,  et  plus  luxunsc  et  otii :  verura  ista  transeunt  per  vices, 
propago  ipsa  nihil  facit.  Neque  dubiura  est  quin  idem  fiat  ia 
aiiimalibus  caiterls;  siquidcm  nee  bovcs  ncc  equi  aut  oves,  et 
eimilia,  icvo  ultimis  his  sceculis  minuuntur;  ibique  prtccipitatio 
ictatis  facta  est  per  Diluvium ;  et  fieri  fortassc  potest  per  similes 
majorcs  casus  (ut  loquuntur),  veluti  inundationea  particulares, 
combustiones  per  longaa  siccitates,  teme  motus,  et  eimilio. 
Quinetiam  vidctur  aimilis  esse  ratio  in  magnitudine  corporura, 
Bive  statura;  quK  nee  ipsa  per  auccessionem  propaginis  defluit; 
licet  Virgiliua  (commuuem  opinionem  secutus)  divinaasct  poste- 
ros  futuros  pncaentibus  minorcs ;  unde  tut  de  campis  ^matbiis 
et  ^monensibus '  subarandia : 

Grnndiaqui!  cflbssis  niir&bitur  nsaa  scpulcbris.^ 
Etenim  cum  consist  fuisae  quondam  homines  staturis  gigauteia 
(qualea  et  in  Sicllia  et  alibi,  in  vetustis  acpulchria  et  caveraisi 
pro  certo  repertl  sunt),  tamen  jam  per  tria  fere  milleuaria  an- 
noruiii,  ad  quie  producitur  memoria  satia  certa,  in  iisdem  locus 
nil  tale  continuatur;  licet  etiam  hicc  res  per  mores  et  consu- 
etudincs  civilea  vicea  quasdam  patiatur,  quernadtnodum  et  ills 
altera.  Atque  b^c  rangis  notanda,  quia  insedit  animis  hominum 
penitua  opinio  quod  sit  perpetuus  defluxus  per  mtatcm,  tum 

I  quoad  diulurnitatem  vita:  tum  quoad  magnitudinem  et  rubur 

corporia  ;  omniaque  labi  et  mere  in  dcterius.* 

I  24.  HegioaibuB  frigidioribua  et  hyperboreis  diutius  homines 

vivunt  plerunque,  quam  calidioribus ;    quod  necesse  est  fieri, 


L 


•  Pliny,  vii,  17. 
jrilo  irlojilcd  the  D|i 
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.'^nm  rt  <7atis  ett  maps  astrictn,  et  sacci  corporis  minus  dissi- 
labilcs ;  et  epiiitue  tpsi  minus  acres  ad  consumendam,  et  magia 
bhrilee  ad  repsnuidam ;  et  aer  (utpot«  modice  calefactus  a 
ndiis  eolis)  minas  jmid&loriaa.  At  eub  lioea  aeqainoctiali,  ubi 
k4  tnuisit,  ct  dujilex  est  hiems  ct  nstas,  sitqac  etiam  major 
cqoalhss  inter  epatin  dierum  et  noctium  (si  ca:tera  Don  impe- 
£sat),  ctJam  bene  din  virunt ;  ut  Jn  Peruvia  et  Taprobana.' 

Sa.  loeiilam  meditsrraceis  at  plurimam  sunt  longxviores ; 
neqtie  enhn  tam  diu  vivtml  in  B.usr^a,  quam  in  Orcadibue; 
oeqne  tarn  din  in  Africa  ejnsdem  parallelt,  quam  in  Canariis  et 
Teresr^ ;  Jnponensee  etiam  Cliineii«bus  (licet  hi  longa^vitatis 
appetentee  sint  ofqne  ad  ic^aniam)  sunt  viraciores ;  nee  mirum, 
emn  atns  maris  et  in  re^onibas  frigidioribu?  foveat  et  in  cslt- 
ioribne  rcfirigeret. 

26.  LocB  excdaa  potios  ednnt  longa;vos,  quam  depressa ; 
poesertim  n  hob  eint  jnga  roontiom,  ecd  temc  altx  quatenus 
id  utmn  eontin  generalaii ;  qnalis  iuit  Arcadia  in  Gnecia.  et 
1*^*^^  pars,  nlii  longaevi  admodam  fueninL  At  de  montibuB 
Ifmt  cadeB  ioret  imtio,  propter  aercm  videlicet  puriorem  et 
lMi)Miwtfm,  ms  hoe  labefactaretur  per  accidens ;  intervcnta 
■Sect  Tvpcnm  ex  Tallibos  eo  ascendendum,  et  tbi  acqaic- 
■"™*'"—  Itaxjoe  ID  montibos  nivalibus  non  reperitar  aliqna 
■^gOOBvitaeliX^itlldo;  non  in  Alpibus,  non  in  Pyrenxis,  non 
ii  ApenaaBo;  aed  me^  coilee,  aut  etinm  railed,  dant  homines 
la^erioi^  At  in  moothim  jogis  protends  versus  ^thiopiam 
cC  ftfajwM—,  bIm,  propter  arenas  eubjectas,  parum  aut  nihil 
mem^iL  n  ""■*—  Tipons,  dtutissime  vivnnt,  etiam  ad  bodier- 
^am  4m^;  "™—  non  raro  ccnte^mum  et  quinquiigesimum 

a  earum,  pncsertim  exporreeti  in  pUno, 

■  maligni,  quoad  vita  prorogationem  aut 

qnodqne  mimm  videri   posHit,   paludce  aqua 

s  ealnbres  quam  qu»  aqua  duicL 

>  partiaUares,  qns  notatae  ennt  lungxvo«  pro- 

^tolia,   India  cis  Gaogem,  Brasilia, 

.  H;bcnua,  cum    Insulis  Orcadibiu   et 

e  .£thiopia  quod  ab  aliquo  ex  aniiquis  re- 

i  lniig¥Tl  ftierint,  rea  vana  eat* 


«BmA.W.M. 
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31.  IraeqnalitM  aeii)  (at  jsm  dictum  est)  in  luco 
anh;  Temm  Botatio  leria  to  pen^mtioag, 
illiril,  bona ;  uide  et  mgai  peregnatoR* 
MaSter  etiua  lon^Ti,  qni  ta  tngnnofii  wna,  M 
petno  vitam  d«gen]St;  aer  enim  umetna  b 
nt  irrutAtiM  magift  mlit  eC  reporat^ 

32.  Ut  aeries  et  numenu  racceadoBBiB  od  £atanitstciD  aot 
breritatcm  Ttt»  luhil  cet  ("at  jam  diximas),  ha  comfida  n 
diata  pftrcntum,  tam  ez  parte  patrU  qoam  maizis  , 
moltum  potest.  AJii  eiqaidem  geoenDtar  ex  seniboe,  alii  ql 
adfJeicentalia,  alii  (;x  rira  »(ate  jn^tiore;  itou  aln  a  patnbM 
eum  nm  fuerint  et  bene  diepoetti ;  alii  a  BoriiidiB  et  li^iii&|| 
itan  alii  a  npletis  et  ebriis,  alii  poet 
item  alii  pmt  longata  iatenniasioDem  veneris,  alii  poet 
reiMrtitam ;  item  alii  flagrante  amore  patrum  (at  fit  plemoqav 
in  !iptiriii>),  nlii  dcferveacente,  ut  in  conjngiis  diatumis. 
iitiam  ex  parte  matris  spectantur :  qaibiLi  addi  debeat,  conditio 
mafriii  dam  f^cMnt  ulenim,  qnati  e.anitati?,  qnali  <lixta  ;  et 
)riu  fre«latKti)iM,  atl  dc<aniiun  menwm,  aul  celeriu^  Use  ti 
iiirnnan)  rcduecrc,  (juateniu  ad  lungasvitaieui,  difficile  est 
<)tie  o  diOiciliufl,  quod  fortai«:§e  quK  opiimn  qui^  patnret  i^ 
ccnlrarium  cedent.  Etenim  alacrita^  ilia  in  generationc  qiM 
DltrT'ta  OpqmrG  robualoB  et  ogiles  producit,  ad  loogxPTitaUn 
niliitia  iililifl  crit,  pmplcr  ncrimoniam  et  inceneionem  Epirituon 
Ditimu*  niilcii,  [ilu»  Imliere  ex  matcrao  sanguine,  conferre  i^ 
IdtiftRiviUU'tn ;  ctifun  incdincrJa  i^imiU  rationc  optima  esse  pit* 
Inniii*:  amorcni   potiua  cunjugolcm  quam  mervtridum ;  hoiM 

mtiniiivmiitiitiiin?:  rtatum  corporie 
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tni^'dum,  et  dimilJa.  Illud  cttam  bene  obscrvari  debet,  quod 
lubitus  parentum  robustior  ipsis  nutgts  est  propitius,  quam  [(c- 
tui;  pnecipue  in  matre :  itaque  satia  imperite  Plato  exiatiniavit 
douJicare  virtutem  generationmn,  quod  mulieres  similibua  cum 
riria  esercitiis,  tam  aoimi  qunm  corporis,  non  utantur '  ;  illud 
eonira  se  babct :  diatantia  enim  virtutis  inter  marem  et  fos- 
minam  nuLxIme  utilia  est  fu^tui ;  atque  f(cmiiiD3  tcneriores  magis 
prxbitoriie  sunt  ad  alendum  fcctum  i  quod  etiam  in  nutricibus 
tenet.  Xeque  enim  Spartana;  muUeros,  qua;  ante  annum  vi- 
cesimum  eecundum,  aut  (ut  alii  dlcunt)  quintum,  nubere  non 
(olebaut  (ideoque  Andromanaj"  vo&ibanlur)  gcnerosiorem  aut 
Ionga;viorem  sobolem  edidcrunt,  quain  Romana^  aut  Athe- 
nienaea  aut  Thebana;,  apud  quaa  anni  duodecim  aut  quatuor- 
(lecim  nubilcs  erant.  Atque  ei  in  Spnrt-inis  aliquid  Tuerit 
egregium,  id  magjs  victus  paraimonia!  debebatur,  quam  nuptiis 
midierum  Berotinia.  Illud  vero  experieniia  docct,  esse  quas- 
dam  Btirpes  ad  tempua  longasvaa;  ut  longievitas  sit,  quemad- 
modum  morbi,  rea  hxreditaria,  in  aliquibus  periodic. 

33.  Candidiorea  genis,  cute,  et  capillia,  mlaua  vivaces ;  siib- 
nigri,  aut  rufi,  aut  lentiginoai,  magis.  Etiara  rubor  nimius  in 
juventute  lungaivitatem  minus  prouiittit,  quam  pallor.  Cutis 
durior  longnjvitatis  aignum  potius,  quam  moUior ;  neque  tainen 
hoc  intelligitur  de  cute  epiasion  (quam  vocaiit  anserinam)  qum 
ut  tanquam  spongiosa;  ecd  de  dura  aimul  et  compactn;  quln 
«  frons  majoribua  rugia  eulcatus,  meliua  signuin,  quam  nitidus 
cl  explicatus. 

34.  Pili  in  capite  asperiores,  et  magia  aetoai,  oatendunt  vitam 
iongiorem,  quam  molles  et  delicati ;  crispi  vero  eandem  pramun- 
tiant,  si  sint  aimul  asperi ;  contra  si  sint  molles  et  splcndentee. 
item  si  Bit  criapatio  potius  denaa,  quam  per  largiorea  cincinnos. 

35.  Citiua  aut  aerius  calvescere,  res  est  quasi  indifferena ; 
cum  calvastri  plurimi  longsevi  fuerint;  etiam  cito  canesccre 
{utcunque  vidcalur  canities  prsBCursor  ingruentis  acneotutta) 
rca  fullux  eat;  cum  Imud  pauci  praiprop-re  caneacento,  diu 
pUBtea  vixeriut:  quinetioui  prematura  canities,  absque  ulla 
calvitie,  signum  est  longojvitatia ;  contra,  ai  concomitetur 
calvities. 

36.  Filositaa  partium  supcriorum  signum  vitffi  minus  longic ; 
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at([ue  pectore  hirsuti,  et  quasi  jubati,  minus  vivaces :  at  iq 
feriorum  pilositas,  ut  femorum,  tibiarum,  signum  longas  vitse. 

37.  Proceritas  statural  (nisi  fuerit  enormis)  compage  com- 
moda,  et  sine  gracilitate,  prassertim  si  concomitetur  corporb 
agilitas,  signum  longa)  vitas  ;  at  contra,  homines  brevioris  sta- 
tunc  magis  vivaces,  si  fuerint  minus  agiles  et  motu  tardiores. 

38.  In 'corporis  analogia;  qui  corpore  aliquanto  breviorefl 
sunt,  tibiis  longioribus,  longasviores  sunt,  quam  qui  coq)ore 
magis  (lemisso,  tibiis  autem  brevioribus :  item,  qui  inferioribns 
partibus  largiores  sunt  et  superioribus  contractiores  (structun 
corporis  quasi  surgente  in  acutum),  longaeviores,  quam  qui 
humeros  lati,  deorsum  sunt  tanquam  attenuati. 

39.  Macies  cum  affectibus  sedatis,  tranquillis,  et  facilibiu; 
pinguior  autem  habitus  cum  cholera,  vehementia,  et  pertinacui; 
diutumitatem  vitas  significant;  obesitas  autem  in  juventate 
breviorem  vitam  prasmonstrat,  in  senectute  res  est  magis  in- 
diiferens. 

40.  Diu  et  sensim  grandescere,  signum  vitas  longas ;  si  ad 
stuturam  magnam,  magnum  signum ;  sin  ad  minorem,  signum 
tamcn :  at  contra  velociter  grandescere  ad  staturam  magnam, 
signum  malum  est ;  sin  ad  staturam  brevem,  minus  malum. 

41.  Carnes  firmiores,  et  corpus  musculosum  et  nervosum,  et 
nates  minus  tumentes  (quantum  sedendo  tantum  sufficiant),  et 
venas  paulo  eminentiores,  longasvitatem  denotant:  contrana 
brevitatem  vitas. 

42.  Caput,  pro  analogia  corporis,  minutius;  collum  medi- 
ocre, non  oblongum,  aut  gracile,  aut  tumidum,  aut  tanquam 
humcris  impactum ;  nares  patulas,  quacunque  forma  nasi ;  ofl 
largius ;  auris  cartilaginea,  non  carnosa ;  dentes  robusti  el 
contigui,  non  exiles,  aut  rari;  longasvitatem  prasnuntiant ;  el 
luulto  magis,  si  dentes  aliqui  novi  provectiore  astate  pro- 
veniant. 

43.  Pectus  latins,  scd  non  elevatum,  quin  potius  adductius 
huraerique  aliquantulum  gibbi,  et  (ut  loquuntur)  fornicati 
venter  planus,  nee  prominens ;  manus  largior,  et  pahna  mint 
lineis  cxarata;  pes  brevior  et  rotundior;  femora  minus  cai 
nosa;  suras  non  cadentes,  sed  se  altius  sustentantes;  sign 
longasvitatis. 

44.  Oculi  paulo  grandiores,  atque  iris  ipsorum  cum  quodai 
virore ;  sensus  omnes  non  nimis  acuti ;  pulsus  juventute  tai 

iUor,  sub  a?tatem  vergeutcm  paulo  mcUatlor ;  detentio  anhelitt 
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ficiliorei  in  plum  momenta;  alvus  juvcntute  aiccior,  vorgentc 
Slate  humidior,  signa  etiam  longa^vitatid. 

45.  Da  temporilius  nativitatia  nihil  observntum  est,  qmiiiJ 
longevitatein,  meiuoratu  dignum,  pneter  aslrologica,  quic  in 
topicis  rclegaviinus.  Partus  octimestris,  noa  solum  pro  non 
TJvaci,  verani  etiam  pro  non  vitali  habetur ;  etiam  partus  hic- 
njsles  liabentur  pro  longmvioribua. 

46.  Victus  sive  dtxta  Pythagorica,  aut  monastica,  secundum 
n^ulas  strictiorcs,  aut  ad  amus^Jm  icqualie  (qualis  fuit  illit 
Comari),  videtur  potenler  i'acurc  ad  vita:  longitudincin.  At 
contra,  ex  iis  qui  libere  et  cummuni  more  vivunt,  longrovioR'H 
reperti  sunt  stcpenumero  edaces  et  epulonee,  dcnique  qui  llbe- 
nliore  mcnsa  usi  sunt.  Media  diaita,  qum  habetur  pro  tain- 
perala,  laudatur,  ct  ad  sanitatem  coufert,  ad  vitom  lungievam 
[Hram  potest;  etenim  difeta  ilia  strictiur  spiritus  prugiguit 
[Bucos  et  leatos,  undc  minus  coiisumit ;  at  ilia  plenior  alimvn- 
tum  pnebet  copiosum,  unde  magis  reparat ;  media  ncutrum 
prcstat:  ubi  enim  extrema  nociva  sunt,  medium  optiniuiD : 
verum  ubi  extrema  juvativa,  medium  nihili  fere  est  Diaitai 
lUteiii  iUi  strictiori  cunvcnit  etiam  vigllia,  ne  spiritus  pauci 
multo  eomno  opprimantur ;  exercitatio  it«tn  modicu,  ne  cxul- 
Taiitur;  veneris  abstinenti a,  ne  cxhauriantur ;  at  dinta  ubori- 
ori  convenit  contra  sonuiua  largior,  exercitatio  I'requentior,  Usuh 
veneris  Iea)pcsti\iu.  Balnea  et  unguenta  (qualia  fuerunt  in 
utu)  deliciis  potios,  qnam  vit^  producendx,  neconuntxLata 
fuerunt,  Verum  de  hie  omnibus,  rum  ad  iuquieitionem  secun- 
dum mtentiones  vcntuni  erit,  accuratius  dicemus.  Illud  interim 
Celel,  medlci  son  solum  docti,  verum  etiam  prudentis,  non  coo- 
lenmendum  est;  qui  varietatem  ct  altematioacm  dixtse  jobet, 
sed  cum  inclioatione  in  partem  benigniorera ' ;  scilicet,  ut  quis 
vigQiis  quaodoque  ee  aeBueecat,  aliaa  Borono  indulgeat,  ned 
sumno  sKpius ;  itidem  iuterduro  jejonet,  iaterdum  epnletur,  sed 
epulclur  sxpius;  interdum  auimi  coatenlionibus  vtrcnue  inconi- 
bat,  intcrdura  remie^umbiu  ntator,  eed  remia«iunibuB  tsefiu*. 
lUwl  oerte  miuune  dubiom  eet,  quin  dixts  beii«  'uutituta  [jorles 
nJ  prolongaDdatn  vitam  potinree  teneat;  neque  convcni  uo- 
qium  alif|Dem  valde  lung^vum,  qui  iuterrog^tus  de  vtctu  koo 
Dcm  obwrTaaMl  aliqoid  peculiare ;  atii  alia.  Equideu  memiui 
qaeodnn  aeiKitD  txaleoMno  mtjoKta,  qui  pruductae  eet  testit 
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dc  aDtiqnn  cjuadmn  pneacriptione ;  is  cum,  finilo  testioK 
a  judicc  familiariter  interrogaretur,  quid  a^os  Uun  diu  vixjsi 
»et;  respondit  (prater  eipectatma,  et  cum  risn  audieotium) 
Edmdo  ante/juam  esurirem,  ef  potando  tatfrt/uam  Ktirtm.  SM 
d«  hifl  (ut  dictum  est)  poetes. 

47.  Vita  religiosa  et  in  saeria  videtur  ad  longievitnUai 
faccrc'  Sunt  in  hoc  geocre  vit^,  otiam;  aduuratio  et  ami 
templntio  rerum  divinarum ;  gaudia  noa  eeasualia ;  epes  no- 
biies;  metus  ealubres;  mirrores  dulces;  deniquo  renovationel 
continus  per  observantias,  p<Eiiitentia3,  et  exjHattones;  qu^ 
nmnia  ad  diuturnitalem  v\\x  ix>Ienter  faciunt.  Quibus  si  acow 
dttt  diojta  ilia  aueteni,  qum  massam  corporis  induret,  ^iritM 
humiliet,  nU  mirum  »i  eeqttatur  loDgxvitaa  insi^is;  qtiolis  ftui 
I'auli  ercmitie,  Symeonis  Stylitoe  anachoretso  columnaria,  et 
complurium  alionim  monachorum  ex  eremo  et  aDachoretorum. 

48,  Huic  proxiina  est  vita  in  lilenH,  philoaophoruni,  rhetoruioy 
ct uraniiniiticorum.  Degitur  hie  quoque  in  ulio,  ct  in  iiscogita* 
tioiiibiia  qiim,  cnin  ad  negotia  vilx!  nihil  pertiiieant,  non  mo^ 
dont,  aed  varietatc  ct  impertincntia  delectaot ;  vivunt  etiam  ad 
arbitrium  Buum,  in  quibus  maxime  pluoeat  horaa  et  tempa 
torcntes ;  atquc  in  consortio  plcninque  odolescentinm,  quo^ 
])uulo  lictius  est  In  pKilosophiiaauteni  magna  est  discrcpantM^ 
quotul  loDgiBvitntcm,  inter  sectos.  Etcnim  philosophia:,  qiM< 
noniiiliil  hahent  ex  supcrstitione  ct  contcmplationibua  sutJii^ 
buni  uptiniu;  ut  Fythagorica,  Platonica:  etiam  qua;  munj 
jwratubiiUlioncm  ct  rerura  nnturalium  varietatcm  complecto 
liantur.  ct  cogitutioncs  habebant  discinctus  ct  alias  et  magna-' 
mmo*  (dii  infinito,  ot  de  astris,  et  de  virtutibus  heroicis  et 
hiljiiNmodi)  ad  longwvitatcin  bonm;  quales  fuerunt  Democriti, 
I'llilolai,  Xcnophanis,  Astrologormn,  et  Stoicorum :  ctiamquic 
nihil  habobant  spcculalioois  profondiori?,  eed  ex  scnau  commani 
(tt  opiniunibuit  vulgalis,  absque  inquiaitionc  acriori,  in  omnem 
imrlcm  plncidc  di^putnlKiiit,  similiter  buntc ;  quales  ferunt  Caiyi 
nondi*  ct  AoAdcniicuruui;  item  rbetorum  ct  gmmmaticoi 
At  contra,  phiioMiphiic  in  subtilitatuni  molcsttia  vereantesj 
pniuiinliativa',  et  singula  ad  principiorum  trutinam  e 
ti>«  ct  tunjucntcs,  deuiquo  apinoeiores  ct  angusliores,  mail 
qiiultf*  Aioruitt  plerunquc  I'cripateticoruiu  ct  Scholasticonun. 
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in.  Vita  rusticana  item  ad  longasvitat^m  iilonca;  frcquons 
eftiubdioct  aiire  libero;  non  eocors,  eed  in  moto;  dapibuB 
plmiDqiie  recentibua  et  incmplis ;  sine  curie  et  invidio. 

50.  Be  vita  militiri,  in  juventute,  ctiam  bonam  Iiabcmu.i 
o(Hnionem ;  certe  complurea  bcUatores  egregii  longievi  fueruni ; 
Coryinus,  CanuUus,  Xenophon,  Agesilaua ',  et  alii  tam  prisci 
ijiiam  tnodcrni:  prodcet  ccrtc  lungicvitati,  si  a  juventute  nd 
iBialem  proveclara  ouiniu  crescant  in  benigniusj  ut  juvenlua 
tiWiosa  dulccdiuem  quandam  sencctuti  largiiitur ;  cxistima- 
maa  etiam  affectue  miiitarea,  ad  contentionis  studium  ct  spom 
tictnria;  ercctus,  talum  iufuuderc  calorom  Bpirltibus,  qui  longte- 
litoU  prosit. 

med:cin.e  ad  losg-evitateji. 
uM.ta.  Mediciua  qiwe  liabetur,  iiituetur  fere  taiittini 
""'"■  ronservationem  saiiitatis  et  curatioiiem  marborum  j 
lie  lis  ftuteii)  quee  pro}irie  spectant  ad  longjevitattm,  p.trva 
est  ineutio  et  tauqunm  obiter.  Proponemus  tameii  ea  nieili- 
cameuta  quie  iu  hoc  gcncre  notantur,  cordiaHa  sclUcet  quiu 
vocantur.  Etenirn  qurP,  sumpla  in  cunilionibus,  cor  ct  (quod 
verius  est)  spiritus  muniunt  et  niburaut  contra  veiieua  et 
iiiorbos,  traufilata  cum  judicio  et  delertu  in  diictain,  etiaui 
ad  vilaQi  produceudatii  allqua  ex  [larte  proilesse  posse  vim- 
sentaneuui  est.  Id  facieiiius  non  proniiscue  va  c'uniu1ant(» 
(at  nioris  est},  sed  excerpentea  opduia. 


1.  Anram  tnplici  fonm  ezbibetnr  * ;  ant  in  auro  (quod  &j>- 
pcUuit)  potabit! ;  ant  in  vino  extinctionie  auri ;  aut  in  auro  in 
•i  substantia,  qualia  ^unt  aurum  follatum  ct  limatura  siurL  Quod 
Ij  «J  Aorum  Potabile  attinet,  ccejiit  dari  in  morbis  de«{>(.Tatia 
jut  gravioribus  pro  egregio  cordiali,  atqae  bucccbsu  non  c«n- 
temnendo.  V'erum  cxieliiDaiDUB  spintuB  ealis,  per  ijuoti  fit 
diesolulio,  Tirtutan  illaja  qu«  reperitur  largiri,  jmiIius  quaui 
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ijwuni  aurum;  quoii  tajnen  seJulo  celatur.  Quod  si  apenn' 
poBsit  uiimru  absque  aquis  coirosivis,  aut  per  corrosivas  (modo' 
nbsit  qualitas  venenata)  bene  post«a  ablutas,  rem  non  inntilem 
fore  arbitrainur. 

2.  MargarittE  Bumuntur  aut  in  pulvere  lajvigato,  aut  io' 
malagmate  quodam  sive  dissolutione  per  succum  limonnm  !m-- 
pense  acerboruin  et  recentium ;  atque  dantur  aliquando  id 
confectionibus  aromatic  is,  aliquando  in  liquorc.  Miirgarita- 
proculdubio  affiiiitatera  habet  cum  couchn  cui  adka^ret;  et 
poaait  esse  similis  fere  qualitatis  cum  testis  cancrorum  fluviati- 
Hum. 

3.  Inter  gemmas  crystallinaa  Iiabentur  pro  cordialibus  prse- 
cipue  dure ;  emaragilus  ct  liyacintliua ;  quae  dantur  eub  iisdena 
formis  quibus  margaritro,  excepto  quod  diasotirtiones  earum 
(quod  scimus)  non  sint  lu  usu.  Verum  uobia  mngis  suspects 
sunt  gemmiB  ilia  vitrea;  ob  asperitatem. 

M-ninan.      De  bin  quffi  memoraTimus,  quatenus  et  quomodo 
juvamentum  pnebeant,  poetea  dicetur. 

4.  Lapia  bezoar  probata;  est  virtutia  ' ;  quod  epiritua  recreet, 
et  lencm  sudorem  provocet.  Cornu  autem  monocerotis  de 
exiBtimatione  sua  decidit;  tta  tamen  ut  gradum  eervet  cum 
cornu  cervi,  et  osae  dc  corde  cervi,  et  ebore,  et  aimilibus. 

5.  Ambra  Griaia  ex  optimis  eat  ad  spiritua  dcmulcendoa  et 
confortandos.  Sequuntur  nomina  tantiun  Simplicium,  cum 
virtutea  ipaaruni  salia  aint  cognitn;. 

Calida.  Crocus :  folium  In-         Frigida.     Nitrum  :     rosa  : 


duin :  lignum  aloes :  cortex 
citri  :  melissn :  ocymum :  ga- 
riophyllata :  flores  arantio- 
rum  !  rosmarinua  :  menta  : 
betonica :  carJuua  bcuedictu?. 


viola;  fragaria:  fraga:  auccufti 
limoDum  dulcium  :  euccov 
arautiorum  dulcium :  Bucctui 
pomorum  fragrantium ;  bo- 
mgo :  buglossa  :  pimpioella:^ 
Bantalum:  camplioro.* 


partkulu'l]'  in  that  of  h  kind  of  frat.  In  [luts  of  l^r^!ill.  It  wu  supiMHnt  lu  be  an 
■ntidute  to  almoit  ill  polsoni,  anil  it*  luune  la  aald  tn  ben  curruiiilon  of  b»l  nMr.  i-  ■• 
lord  or  pcduns.  BtrthoUrt  anilywd  Hirec  Iwioirs  wnt  bj  tbe  king  uf  rer^  to  France, 
■lid  tbiini)  they  con>lsl«1  almoit  mtirclr  of  lii^coiu  Rlire.  On  liiclnrratloii  thtf  left 
X  miduum  nf  salts  of  eodiu  Foareror  and  Van>|UcHn  had  pnTiousIr  assertifd  tbat  th* 
brioar  wu  ■  blllnry  coni:rctiun.  The  name  baa  probably  b«n  applied  lo  lubitancW , 
of  citentlally  different  natum. 

■  For  iQ  ucouut  of  thetc  tlmplei  I  may  refer  to  tbe  work  of  Wecker 
quolRl. 
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itmium.  Cum  de  lis  jam  sermo  sit  quas  in  diastam  trans- 
fern  possint,  aquae  illae  ardentiores,  atque  olea  chymica 
(qme^  ut  ait  quidam  ex  nugatoribus^  sunt  sub  planeta 
Hartis,  et  habent  vim  furiosam  et  destructivam),  quinetiam 
aromata  ipsa  acria  et  mordacia,  rejicienda  sunt ;  et  viden- 
dam  quomodo  componi  possint  aquas  et  liquores  ex  prae- 
cedentibus;  non  phlegmaticae  illas  stillaticiae,  neque  rursus 
ardentes  ex  spiritu  vini,  sed  magis  temperatas,  et  nihilominus 
?!?£,  et  vaporem  benignum  spirantes. 

6.  EEaesitamus  de  frequenti  sanguinis  missione,  utrum  ad 
limgaBvitatem  conferat;  et  potius  in  ea  sumus  opinione,  quod 
loc  fociat  si  in  habitum  versa  fuerit,  et  caBtera  sint  accom- 
Dttdata:  etenim  succum  corpons  veterem  emittit,  et  novum 
indttdt 

7.  Arbitramur  etiam  morbos  quosdam  emaciantes,  bene  cu- 
ntos,  ad  longasvitatem  prodesse;  succos  enim  novos  praebent 
veteribus  consumptis;  atque  (ut  ait  ille)  convalescere  est  ju^ 
^^mcere ;  itaque  inducendi  sunt  tanquam  morbi  quidam  artifi- 
^eiy  id  quod  fit  per  diastas  strictas  et  emaciantes^  de  quibus 
postca  dicemus. 

INTENTIONES. 


A<iAft.is,is,  Postquam  autem  inquisitionem  absolverimus  se- 
o»w*ito.  cundum  subject-i,  videlicet  corporum  inanimatorum, 
vegetabilium,  animalium,  hominis  ;  propius  accedemus,  et 
inquisitionem  per  Intentiones  ordiuabimus  :  veras  et  proprias 
(ot  omnino  arbitramur),  quseque  sint  tanquam  semitae  vitie 
niortalis.  Neque  enim  in  hac  parte  quicquam  quod  valeat 
hactenus  inquisitum  est ;  sed  plane  fueruut  hominum  con- 
templationes  quasi  simpliees  et  non  proficientes.  Nam  cum 
Miamus  ex  una  parte  homines  de  confortando  Galore  Na- 
tirali  atque  Humore  Radicali,  atque  de  cibis  qui  generant 
^nguinem  laudabilem,  quique  sit  nee  torridus  nee  phlegma- 
ticus,  atque  de  refocillatione  et  recreatione  spirituum,  verba 
f^ientes;  existimamus  sane  homines  non  malos  esse  qui 
h^  loquuotur:  sed  nihil  horum  potenter  facit  ad  finem. 
Cum  vero  ex  altera  parte  audiamus  sermones  inferri  de  me- 
dicinis  ex  auro  (quia  scilicet  aurum  corruptioni  est  rnimvu^ 
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obooxiuin),  et  de  gemmis  ad  recreandos  spiritus,  i 
proprieCates  occultas  et  clarorem  suum  ;  qoodqoe  si 
dedneri  et  excipi  in  vasibus  balsama  et  quintse  essent 
maliom,  saperbam  fiEU»ret  spem  immortalitatis ;  c 
cames  serpentom  et  cervorum  consensu  quodam  val< 
reDovationem  vitas,  quia  alter  mutat  spolia^  alter  coni 
boerant  autem  cames  aquilarum  adjungere,  quia  aquil 
rostrum) ;  quodque  quidam,  cum  unguentum  sub  tt 
fossum  reperisset,  eoque  se  a  capite  ad  pedes  usque  i 
(exoeptis  plands  pedum  ^),  ex  bujusmodi  uoctione  ti 
annos  vixisset  absque  morbo  (prseter  tumores  plantar 
dum);  atque  de  Artefio,  qui  cum  spiritum  suum  h 
seusisset,  spiritum  adolescentis  cujusdam  robusti  ad  sc 
set,  eumque  inde  exanimasset,  sed  ipse  complures  ai 
alieno  illo  spiritu  vixisset  ^  ;  et  de  boris  fortunatis  se 
schemata  cceli,  in  quibus  medicinae  ad  vitam  produ 
colligi  et  componi  debent ;  atque  de  sigillis  planetar 
quae  virtutes  coelitus  ad  prolongationem  vitse  haurir 
ducere  possimus  ;  et  bujusmodi  fabulosis  et  supers 
prorsus  miramur  homines  ita  mente  captos,  ut  iis  hu 
res  imponi  possint.     Denique  subit  humani  generis  m 

•  This  story  Is  taken  (torn  Roger  Bacon.  ••  Doraina  de  Formercy  in 
m^)ori  ^uerenst  cenram  si  bam,  unguentum  comperit  quo  custos  neroorb  se 
in  t\>to  corpore  pr«terquam  in  plantis  :  vlxit  trecentis  annls  sine  corruptioi 
pedum  di4uribus  et  passionlbus. "— 2>e  mimh.  I'oiest.  Artis  et  Natmra:.  I 
the  editkm  printed  in  Paris  in  1542.  In  Mangetus's  BibK.  Chym.  Cvr. 
In  the  TktutrmmCMymiewm,  v.  834.,  this  tract  of  Bacon's  is  included.  In  1 
is  entitled  •♦  De  sccreU*  operibus  artis  et  nature,"  and  there  may  perUap 
differences.  Both  in  Mangetus's  collection  and  in  the  Theatrum  the  lai 
••  domilna  de  nemore,"  and  in  the  English  version  published  in  1618  **  the  ] 
wood.'*  But  *«  de  Forroerey  "  is  probably  a  better  reading,  and  in  the  fou 
of  the  Theatrum  CAymicum,  p.  791.  Lagneus,  in  quoting  the  story  from  R 
has  adopted  it 

«  I  do  not  know  where  Bacon  found  this  story  of  Arteflus,  who  is  quite 
personage.  In  the  Theatrwn  Chymlcnm  and  in  Mangetus,  Diblioth,  Chy 
a  tract  entitled  Clavis  MajoHt  Sapientia:  is  printed  with  his  name.  It  wa 
liihed,  according  to  Adelung,  in  Paris,  in  1609.  and  seems  to  be  the  work  o 
caballst.  Roger  Bacon  makes  frequent  menUon  of  him.  and  must  have  se 
his  supposed  writings  than  this  tract  Whatever  his  mode  of  prolonging  lift 
iM^cn,  It  seems  to  have  been  successful.  «  Artephius  in  sua  sapiontiu  secret 
et  animalium  et  lapidum  et  c«terorum  scrutans  ob  secreta  natur*  scienda, 
'ii!?^^-;'iT  ^°"«i^"^^"^™»  gloriatur  se  vixisse  mllle  et  25  annis."— /?. 
M^rabit,  J-otcst.     In  the  Opus  Majut  he  is  said  to  have  been  a  great  travel 

JJJ  „»;"i«l"  °"1T  *"''^^°°^  ""''^"^^^^  Peragravit  propter  sapientiam  inquir 
'r  n  «  rhT'^n^'""'  ^^'  '"^'®  invenitin  aureo  throno  seJentem  (cui  Art 
nnnorlm  ^^.:""^*:?f  «^  *»  <Ji*ciplinam)  fertur  in  libro  suo  philosophic  vix 
tCTiW^"*^  per  secretas  experientias  rerum."- /l/a;«  0/,«,.  § 
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qDwItam  duro  fato  ubsidcatur  inter  res  inutJIes  et  ineptus. 
Nostras'  autt^iD  Intentiones  et  rem  ipsam  pretnere  et  procul 
esse  a  commeiitis  vaiiis  et  credulia  confidlnius;  et  tales,  ut 
rebos  qu<e  illis  Int«iitionibu3  satisfaciant  a  posteris  quani- 
pJorima,  IntentiouibuH  autem  ipsis  DOn  multuiti  utidi,  posse 
eitstiiiiemus. 

Sunt  tanieo  pauca,  sed  niacrni  prorsus  monieiiti,  quorum 
homines  priemonitos  esse  voluinus. 

Prinio,  nos  in  bac  senteiitia  sumus,  ut  existimemus  oflicia 
rioe  esse  vita  ipsa  potiora.  Itaque,  si  ijuiil  sit  ejusmodi, 
quod  Ititentioiiibus  iiostris  niagis  exacte  respondere  possil, 
iU  laiuen  ut  oflicia  et  munia  vitie  omnino  impediat;  quic- 
quid  tiujus  generis  sit  rejicimus:  levem  fuitasse  allquain 
[oendonem  hujusniodi  rerum  facimus,  sed  miniine  illis  in- 
BStimus.  Neque  eniin  de  vita  aliqua  in  spelunris  ubi  radii 
et  tempestatvs  okIi  non  penetrent,  iiistar  antri  Epimenidis  ; 
«nt  de  perpetuis  balneis  ex  liquoribus  pr^paratis ;  aut  de 
soperpelliciis  et  ceratis  itn  applicandis,  ut  corpus  perpetuo 
Ut  tanquam  in  capsuin ;  aut  de  pigmentis  spisais,  more  bar- 
Woruiu  nounullorum  ;  aut  de  ordinatione  victus  et  dmUe 
accurata,  qus  solum  hoc  videatur  agere,  et  nihil  aliud  curare, 
qoam  ut  quis  vivat  (quaJis  fuit  Herodici^  apud  antiquos,  et 
Contari  *  Veneti  nostro  sieculo,  sed  majore  cum  modern- 
lione)  ;  aut  de  hujusniodi  portends,  fastidiis,  et  incommodia, 
semionem  aliquem  serium  et  diligenti.'ni  iustituimus  ;  sed  ea 
aflmmns  remedia  et  prif-<;<*pt:i,  ex  quil^us  offida  vibe  noii 
deserantor,  aut  oimias  excipiaiit  niorai  et  moleslias. 

Secuodo,  ex  altera  parte,  hominibus  deuuuriamus,  ut  uu- 
gari  desinant,  uec  exisdment  tantum  opus,  quantum  est 
naliUK  poteutem  carsum  remorari  et  retrovertere,  posse 
hsnstn  atiqno  matattno,  aut  usa  alicujiM  predosK  medionte. 
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ad  exitum  perduci ;  sed  ut  pro  certo  habeant,  ne:esse  ^^ 
ut  hujusmodi  opus  sit  plane  res  operosa,  et  quae  ex  complu- 
ribus  remediis,  atque  eorum  inter  se  connexione  idonea,  cod- 
stet ;  neque  enim  quisquam  ita  stupidus  esse  debet,  ut  credat 
id  quod  nunquam  est  factum  fieri  posse,  nisi  per  modos  etiam 
nunquam  tentatos. 

Tertio  diserte  profitemur,  nonnulla  ex  iis  quse  proponemas 
experimento  nobis  non  esse  probata  (neque  enim  hoc  patitoi 
nostrum  genus  vita^),  sed  tantum  summa  (ut  arbitramur 
ratione,  ex  principiis  nostris  et  prsesuppositis  (quorum  alii 
inserimus,  alia  mente  servamus)  esse  derivata,  et  tanquam  e: 
rupe  aut  minera  ipsius  naturae  excisa  et  efibssa.  Neqo 
tamen  curam  omisimus,  eamque  providentem  et  sedulam 
quin  (quandoquidem  de  corpore  humano  agatur,  quod,  ut  ai 
Scriptura,  e^t  supra  vestimentuTn)  ea  proponamus  remedu 
quae  sint  tuta  saltern,  si  forte  non  fuerint  fructuosa. 

Quarto,  illud  homines  rite  et  animadvertere  et  distin 
guere  volumus  ;  non  eadem  semper,  quae  ad  vitam  sanam,  a 
vitam  longam  conferre.  Sunt  enim  nonnulla  quae  ad  spi 
rituum  alacritatem  et  functionum  robur  ct  vigorem  prosunl 
quae  tamen  de  summa  vitae  detrahunt.  Sunt  et  alia  quae  a 
prolougationem  vitae  plurimum  juvant,  sed  tamen  non  sue 
absque  pericuto  valetudinis ;  nisi  per  accommodata  qusedai 
huic  rei  occurratur ;  de  quibus  tamen  (prout  res  postulat 
cautiones  et  monita  exhibere  non  praetermittemus. 

Postremo,  visum  est  nobis  varia  remedia,  secundum  sir 
gulas  Intentiones,  proponere  ;  defectum  vero  remedioruir 
atque  ordinem  ipsorum,  in  medio  relinquere.  Etenim  e 
ipsis,  quae  constitutionibus  corporum  diversis,  quae  generibu 
vitae  variis,  quae  aetatibus  singulis,  maxime  conveniant,  qua 
que  alia  post  alia  sumenda  sint,  et  quomodo  praxis  univen 
harum  rerum  sit  instruendaet  regenda,  exacte  perscribere,  < 
nimis  longum  foret,  neque  idoneum  est  quod  publicetur. 

Intentiones  in  Topicis  proposuimus  tres.  Prohibitionei 
Consumptionis ;  Perfectionem  Reparationis ;  et  RenoVi 
tioneni  Veterationis.  Verum,  cum  quae  dicentur  nihil  mini 
sint  quam  verba,  Intentiones  illas  tres  ad  decem  Operation^ 
deducemus. 
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1.  Prima  est  operatic  super  spiritus,  ut  revirescant. 
3.  Secunda  operatio  est  super  exclusiont'm  aeris. 

3.  Tertia  operatio  est  super  saiiguiiieiii  et  calorern  sangui- 
ficantem. 

4.  Qaarta  operatio  est  super  succos  corporis. 

5.  Qainta  operatio  est   super   viscera,  ad    extrusionerii 
alimenti. 

6.  Sexta  operatio  est  super  partes  exteriores,  ad  attractio- 
oaiD  aliraenti. 

7*  Septima  operatio  est  super  alimentum  ipsum,  ad  in* 
sfnuationem  ejusdem. 

8.  Octava  operatio  est  super  actum  ultimum  assimila- 
rionis* 

9.  Nona  operatio  est  super  ioteuerationeiii  partinm,  ponU 
qoam  oceperint  desiccari. 

10.  Decima  c^ratio  est  super  expargationem  sued  ve- 
tens,  et  sobstitatiooem  sacci  novi. 

Harom  operatioDom  primse  qoatoor  pertinent  ad  inten* 
tiooem  primani ;  qoatoar  proxinue  ad  intentionem  secundam  ; 
dos  aldnue  ad  iotentioDem  tertiam. 

CoiD  vero  faaec  pars  de  inteDtiooibas  ad  praxin  iniiuat ; 
sub  lustoriae  nocniiie,  noo  soiam  experimenta  et  obiwrrati^rfi^^y 
«d  edam  conaS^  remediay  camanmi  expHeatioDesi,  aMompCa, 
et  i|iBKiiiM|oe  hoc  sprrtjnl^ 


L 
opcLino  9CTEK  SFiRrrr.4,  rr  xaskast  /rT£jrff.ftii,  et 

L  Spiriti»  amnnxni  cpssB  in  (*orpore  Sunt  (aim  m»t  M/^>'^. 
nfi&^esi^     Id  et  (*nnsensa  et  ex  iaSmtiB  mstantiift  puc^^ 

'L  5i  qina  pfMset  efficerey  iit  vti  ^^nrpore  iH»nili  mairw**  iuteir^w' 
fpirrca»  «\nalf»  flmt  in  jn-w^niv  mfam  haxic  auii^tt«ii  ^'\r^  s*t.,' 
f\ps»  3imiirf>»  cirnnnuM^erB  et  oanirm  cur5»«m  r'ftntfr^?^<Cii*i^  ^- ' 
Oirt»e  /^nmienraneiim  t^n, 

i  In.  •inini  <:nn.*»iuiinr'.<>n«h  «Te  p^r  ifrni*?u   «    -  y-  '  if-i. 
'ion   piiift  -tpiricna  rei  ■«%'♦*  «^aior  depraEyfeir^u*  a*u*u»c:-_> 
Tir.r  -yt  damcin  nRi.      H  nhique  rw-cnrhr.  >^  iistv' 

7'^T-.  rr.  .\i 
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4.  Spiritus  in  tali  temperamento  et  gradu  activitatis  ponend 
sunt^  ut  succos  corporis  (ut  ait  ille)  non  bibant  et  sorbeantf  le 
pitissent, 

5.  Duo  sunt  genera  flammarum ;  una  acris  et  impotens,  qui 
tenuiora  evolare  facit,  in  duriora  parum  potest ;  ut  flamma  e 
stramine  vel  ramentis  ligni:  altera  fortis  et  constans,  qusetiai 
insurgit  in  dura  et  obstinata ;  qunlis  est  lignorum  grandionu 
et  similium. 

6.  Flammae  acriores,  et  tamen  minus  robuste,  corpora  di 
siccant^  et  reddunt  effoeta  et  exucta ;  at  fortiores  corpora  ii 
tenerant  et  liquant. 

7.  Etiam  ex  medicinis  dissipantibus,  nonnullse  in  tumoribi 
tenuia  tantum  emittunt,  ideoque  indurant:  nonnullas  potent 
discutiunt,  ideoque  emolliunt. 

8.  Etiam  in  purgantibus  et  abstcrgentibus,  quaedam  mag 
fluida  raptim  asportant ;  quaedam  magis  contumacia  et  viscos 
trahunt. 

9.  Spiritus  tali  calore  indui  et  armari  debent,  ut  potius  am© 
dura  et  obstinata  convellere  et  subruere,  quam  tenuia  et  pn 
])arata  emittere  et  asportare :  eo  enim  modo  fit  corpus  viw 
et  solidum. 

10.  Spiritus  ita  subigendi  et  componendi  sunt,  ut  fia 
substantia  densi,  non  rari  ;  calore  pertinaces,  non  acrei 
copia  quanta  sufficit  ad  munia  vitse,  non  redundantes  a 
turgidi  ;    niotu  sedati,  non  subsultorii  et  ina^quales. 

11.  Super  spiritus  plurimum   operari  et  posse  vapores,  < 
somno,    et  ebrietate,   et   passionibus   melancholicis   et  l«ti 
cantibus,  et  recreatione  spirituum   per  odores   in  deliquiis 
languoribus,  patet. 

12.  Spiritus  quatuor  modis  condensantur ;  autfugando;a 
refrigerando ;  aut  demulcendo;  aut  sedando.  Atque  primi 
do  condensatione  per  fugam  videndum. 

13.  Quicquid  fugat  undequaque,  cogit  corpus  in  centru 
suum,  atque  ideo  condensat. 

14.  Ad  condensationeni  spirituum  per  fugam  longe  pote 
tissimum  et  effieacissimiim  est  opium ;  et  deinde  opiata>  atq 
goneralitor  soporilera. 

15.  EfHcacia  opii  ad  condensationem  spirituiun  admodfl 
insjgnis  est ;  cum  tria  fortasse  grana  ejus  spiritus  paulo  pc 
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iu  coagulent,  ut  non  rcdeant^  sed  extinguantur,  ct  reddantur 
iu]mobile& 

16.  Opium  et  similia  non  fugant  spiritus  propter  frigus  suuni 
(babent  enim  partes  manifesto  calidas),  sed  e  conversp  retrige- 
rant  propter  fugam  spirituum. 

17.  Fuga  spirituum  exopio  et  opiatis  optime  cernitur  in  illis 
exterius  applicatis ;  quia  subinde  spiritus  statim  se  subducunt, 
nee  ampliua  accedere  volunt,  sed  mortificatur  pars,  et  vergit  ad 
gangnenam. 

18.  Opiata  in  magnis  doloribus,  velutt  calculi,  aut  in  ab- 
8d&?ione  membrorum,  dolores  mitigant;  maxime  per  fugnm 
^rituum. 

19.  Opiata  sortiuntur  bonum  effectum  ex  mala  causa ;  fuga 
enim  spirituum  mala ;  condensatio  autem  eorum  a  fuga,  bona. 

20.  Gneci  multum  posuerunt,  et  ad  sanitatem,  et  ad  pro- 
longationem  vitaj,  in  opiatis:  Arabes  vero  adhuc  magis;  in 
tantum  ut  medicinie  suse  grandiores  (quas  Deorum  Mantis  vo- 
cant ')  pro  basi  sua  et  ingrediente  principali  liabeant  opium ; 
reliquis  admistis  ad  ejus  noxias  qualitates  retundcndas  et  corri- 
gendas ;  quales  sunt  Theriaca,  M ithridatium,  et  caetera.^ 

21.  Quicquid  in  cura  morborum  pcstilentialium  ct  mali- 
gnorum  foeliciter  exliibetur,  ut  spiritus  sistantur  et  fraencntur 
ne  turbent  et  tumultuentur,  id  optime  translertur  ad  prolon- 
gationem  vitae ;  cum  idem  faciat  ad  utrumque ;  condensatio 
^delicet  spirituum.     Id  autem  praestant  ante  omnia  opiata. 

22.  Turcae  opium  experiuntur,  etiam  in  bona  quantitate, 
mnoxium  et  confortativum  ;  adeo  ut  etiam  ante  pnelia  ad 
lortitudinem  illud  sumant  ^ ;  nobis  vero,  nisi  in  parva  quantitate, 
Pt  cum  bonis  correctivis,  lethale  est. 

23.  Opium  et  opiata  manifesto  deprehenduntur  excitare 
Yenerem ;   quo  J  testatur  vim  ipsarum  ad  roborandos  spiritus. 

24.  Aqua  stillatitia  ex  sylvestri  papavere  ad  crapulam, 
febres,  et  varios  morbos  foeliciter  adhibetur ;  quae  proculdubio 
est  tempera tum  genus  opiati :  neque  de  varietate  usus  ejus 
niirctur  quispiam ;  id  enim  opiatis  familiare  est ;  quia  spiritus 
^boratus  et  densatus  insurgit  in  quemcuncjue  morbum. 

25.  TurcaB  babent  etiam  in  usu  herbaB  genus  ^^  quam  vocant 

'  Tat  $wrt\tKiit   irai    iXf^i'papfidKovs  ixtlvas  Hvvdfi^is    hs   dcwv   x^^P^^    »v6fuf€w 
'^w»»tpoTof. — Plutarch,  Sympotiac^  iv.  1. 
'  8ee  Wcck«r,  AiUid.  Spec,  tit  De  Opiatis. 
*  SanHyt'i  TraveU.  p.  52.  of  ed  1670. 
In  the  Sptva  Bacon  speaks  more  correctly.     He  there  calls  coffee  a  berry. 

M  2 
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Ca/7Atf,quam  desiccatain  pulverizaiit,  et  in  aqua  calida  pTopinant; 
quam  dicunt  haud  parvum  prsestare  illis  vigorem,  et  in  animifl 
et  in  ingeniis :  quae  tamen,  largius  sumpta,  mentem  movet  et 
turbat;«unde  manifestum  est  earn  esse  similis  naturae  cam 
opiatis. 

26.  Celebratur  in  universo  oriente  radix  qusdam  vocali 
Betel^  quam  Indi  et  reliqui  in  ore  habere  et  mandere  Gon8n6 
verunt ;  atque  ex  ea  mansione  mire  recreantur,  et*  ad  labora 
tolerandos^  et  ad  languores  discutiendos,  et  ad  coitum  fortifican* 
dum ;  videtur  autem  esse  ex  narcoticis^  quia  magnopere  demgnl 
dentes. 

27.  Incoepit  nostro  s^culo  in  immensum  crescere  usns  n 
bacco;  atque  afScit  homines  occulta  quadamdelectatione^atqn 
illi  semel  assueti  sint^  difficile  postea  abstineant ;  et  &cit  pro 
culdubio  ad  corpus  allevandum^  et  toUendas  lassitudines ;  atqw 
vulgo  virtus  ejus  refertur  eo,  quod  aperiat  meatus  et  elioa 
humores:  attamen  rectius  referri  potest  ad  condensationen 
spirituum^  cum  sit  Ilyoscyami  quoddam  genus,  et  caput  mi 
nifesto  turbet,  quemadmodum  opiata. 

28.  Sunt  aliquando  humores  generati  in  corpore,  qui  et  ipa 
sunt  tanquam  opiati ;  ut  fit  in  aliquibus  melancholiis,  quibos  a 
quis  corripiatur,  admodum  fit  longaevus. 

29.  Opiata  (quae  etiam  narcotica  vocantur  et  stupefactivi 
simplicia^  sunt  opium  ipsmn,  quod  est  succus  papaveris ;  papavc 
utrunque,  et  in  lierba  et  in  semine ;  hyoscyamus;  mandragora 
cicuta ;  tobacco  ;   solanum. 

30.  Opiata  composita^  sunt  theriaca^  mithridatium,  trifene 
ladanum  Faraceisi^  diacodium,  diascordium,  philonium^  piluli 
de  cynoglossa.* 

31.  Ex  his  qua)  dicta  sunt^  possent  deduci  qusedam  Desigw 
fiones,  sive  consilia,  ad  prolongationem  vit«,  secundum  han 
Intentionem,  scilicet  Condensationis  Spirituum  per  Opiata. 

32.  Sit  itaquc  quotannis,  ajuventute  adulta,  diaeta  quaedai 
opiata.  Usurpetur  sub  fine  Maii ;  quia  spiritus  (estate  maxim 
solvuntur  et  attenuantur,  et  minor  instat  metus  ab  luimoribii 
frigidis :  sit  vero  opiatum  aliquod  magistrale,  debilius  quaui  e 
qua;  in  usu  sunt,  et  quoad  minorem  quantitatem  opii,  et  quow 
parciorem  mixturain  impcnse  calidorum :  sumatur  mane  inte 
somnos :  victus  sit  simplicior  et  parcior,  absque  vino,  aut  arc 
matibus,  aut  vaporosis :  sumatur  autem  medicina  altemia  tas 

>  Most  of  these  ure  nicntionecl  by  Wecker. 
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tumdiebuB,  et  contimietiir  diseta  ad  quatuordecim  dies.  Hicc 
Desigoalio  judicio  nostro  Intentioni  baud  perperam  aatisfacit. 

33.  PoBsit  etiam  eaae  acceptio  opiatiirum,  nou  tantum  [ler  os, 
K<\  etiam  per  fumos :  sed  talis  esae  debet,  ut  non  nioveat  nimis 
tkultatem  expul^vam,  aut  eliciat  humores;  *=ed  tantum  brevi 
■s  operetur  super  epiritus  intra  cerebrum ;  itaque  suffumigutiu 
uarutina,  per  os  el  nares  e^cepta,  cum  tobacco,  admieto  ligno 
»l«is  et  Ibliis  siccis  roria  marini  et  parum  myrrhfe,  utilis  foret, 

34.  In  opiatis  magnis,  qualia  sunt  theriaca,  mithridatium,  ci 
cstera,  (prieaertim  in  juventute)  non  malum  foret  potius  aquaa 
ijieorum  stiliatittaa  aumcre,  quam  corpora  ipsorum ;  etenim  vapor 
in  dtstillando  Burgit,  calor  medicament!  fere  auhaidet:  aquic 
lutem  Btilktitife  plcrunque  in  virtutibus  qua  per  vapores  fiunt, 
boDte ;  io  cteteris,  enerves, 

35.  Sunt  racdicaroenta,  qufe  gradum  habent  quendam  debilem 
el  occultuni,  et  propterea  tutum,  ad  virtutem  opiatain.  Ea 
immittunt  vaporem  lentum  et  copiosum,  aed  non  malignum, 
quemadmodum  opiata  faciunt.  Itaque  apiritus  non  fugant, 
kA  congregant  tamen,  et  nonnihil  inspisaant. 

36.  Medicamenta  in  ordine  ad  opiata  sunt  ant«  omnia  crocus, 
itque  ejus  flores ;  deinde  folium  Indum  ;  ambra-griaia ;  coriandri 
fcmen  pneparatum  ;  amomum  et  pseudamomum ;  lignum  Kho- 
£uiii ;  aqua  florum  arniitiorum,  et  multo  magis  intusio  florum 
eorundem  recentium  in  oleo  aniygdalino;  nux  muscata  fora- 
mbata  et  in  aqua  rosacea  macerata. 

37.  Ut  ojwata  parce  admodum  et  certis  temporibue  (ut  dictum 
■^^its  liKC  secundaria  familiariter,  et  in  victu  quotidiano,  sumi 

ni;  et  multum  confereut  ad  prolongationem  vitic.     Cert*^ 

fhmaftCop<EUS  quidam  Calecutiae,  ex  uau  ambro;,  od  centum 
Wx^nta  annos  vixisae  perbibctur :  atque  nobiles  in  Barlwria, 
ex  ejuadem  usu,  longsevi  reperiuntur.  cum  pleba  breviorin  nit 
cvi ;  et  apud  majores  noatros,  qui  nobis  fuerunt  vivaclures,  cr<v 
CUE  magno  in  uau  fuil,  in  placentis,  jusculis,  &c.  Atque  de 
primo  modo  condensatjonia  spirituum,  per  opiata  et  subordinata, 
.  Iwc  inquieita  siuL 

38.  Jam  vero  de  secundo  modo  condenflataonis  spirituum,  per 
frigus,  inqiiiremus ;  propriam  cnhn  opu4  friguria  ent  deiuatio; 
stj|ue  perficitur  absque  malignitatealiqua,  autqualitatpintmim; 
ideoque  tutior  eat  operatio,  quam  per  opiaia :  licet  paul')  minu> 
potens,  si  per  vices  tuiiUiin.  i|uemadmofluni  upiata,  innrfwri-hir. 


J 


166  HISTORIA   VIT^  ET  MORTIS. 

At  rursus,  quia  familiariter  et  in  victu  quotidiano  moderate 
adhiberi  potest,  etiam  longe  potentior  ad  prolongationem  rM 
est  quam  per  opiata. 

39.  Refrigeratio  spirituiim  fit  tribus  modis ;  aut  per  respbr 
tionem;  aut  per  vapores;  aut  per  alimenta.  Prima  opuM 
est,  sed  fere  extra  nostram  potestatem ;  secunda  etiam  poteni, 
et  tamen  praesto  est ;  tertia  debilis  .et  per  circuitus. 

40.  Aer  limpidus  et  purus,  et  nihil  habens  fuliginis,  ante- 
quam  recipiatur  in  pulmones,  et  minus  obnoxius  radiis  solis 
spiritus  optime  densat.  Talis  invenitur  aut  in  jugis  montiun 
siccis,  aut  in  campestribus  perflatilibus  et  tamen  umbrosis. 

41.  Quoad  refrigerationem  et  densationem  spirituum  perva 
pores,  radicem  hujus  operationis  ponimus  in  nitro,  veluti  creatui 
ad  hoc  propria  et  electa ;  his  usi  et  persuasi  indiciis. 

42.  Nitnim  est  tanquam  aroma  frigidum  ;  idque  indici 
sensus  ipse.  Mordet  cnim  et  tentat  linguam  et  palatum  (ri 
gore,  ut  aromata  calore ;  atque  inter  ea  quse  novimus,  unicni 
est  et  solum  quod  hoc  prsestet. 

43.  Frigida  fere  omnia  (quse  sunt  proprie  frigida,  nonp 
accidens,  ut  opium)  hnbent  spiritum  exilem  et  paucum ;  conti 
spirituosa  sunt  omnia  fere  calida.  Solum  invenitur  nitrum  i 
natura  vcgetabili,  quod  spiritu  abundet  et  tamen  sit  frigidiu 
Nam  caphura,  qua3  est  spirituosa  et  tamen  edit  actiones  frigid 
refrigerat  per  accidens  tantiun ;  nempe  tenuitate  sua,  absqi 
acrimonia,  juvando  perspirationem  in  inflammationibus. 

44.  In  congelatione  et  couglaciatione  liquorum,  quae  nup 
coepit  esse  in  usu,  per  nivem  et  glaciem  ad  exteriora  vasis  app 
sitas,  immiscetur  nitrum  * ;  atque  proculdubio  excitat  et  robor 
congelationem  :  verum  est,  etiam  usurpari  ad  hoc  salem  nigru 
communem,  qui  potius  activitatem  indit  frigori  nivali,  quam  p 
se  infrigidat ;  sed,  ut  accepi,  in  regionibus  calidioribus,  ubi  n 
non  cadit,  fit  conglaciatio  a  nitro  solo :  sed  hoc  mihi  compertu 
non  est. 

45.  Pulvis  pyrius,  qui  praecipue  constat  ex  nitro,  perhibet 
epotus  conducere  ad  fortitudinem,  et  usurpari  a  nautis  saepen 
mero  et  militibus  ante  praelia,  quemadmodum  a  Turcis  opium 

46.  Datur  foeliciter  nitrum  in  causonibus  et  febribus  pestilc 
tialibus,  ad  leniendos  et  fraenandos  ardores  earum  pcrniciosos. 

47.  Manifestissimum  est  nitrum  in  pulvere  pyrio  magnopc 

*  For  some  account  of  the  early  use  of  frigi>rific  mixtures,  see  Becknumn,  huL 
Jnpent.  Jji   346.  (English  translation,  1817> 
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ere  flammam;  unde  fit  admirabilis  ilia  ventositas  ex 
do. 

Nitnim  deprehenditur  esse  veluti  spiritus  terne :  etenim 
mum  est,  quamcunque  terrain,  licet  puram  neque  nitrosis 
un,  ita  accumulatam  et  tectara  ut  immunis  sit  a  radiis 
.^que  emittat  aliquod  vegetabile,  coUigere  etiam  satis  co- 
itrum ;  unde  liquet  spiritum  nitri,  non  tantum  spiritui 
um,  verum  etiam  spiritui  vegetabilium  esse  inferlorem. 
Inimalia  quae   potant   ex  aqua  nitrosa  manifesto  pin- 
it  ;  quod  signum  est  frigidi  in  nitro. 
rapinguatio  soli  maxime  fit  a  nitrosis ;  omnis  enim  ster- 
est  nitrosa:  atque  hoc  signum  est  spiritus  in  nitro. 
Cx  his  patet  spiritus  humanos  per  spiritum  nitri  posse 
iri  et   densari,  et  fieri  magis  crudos  et   minus  acres: 
modum    igitur  vina  forda  et  aromata  et   similia  spi- 
cendunt,  et  vitam  abbreviant ;  ita  et  nitrum  e  converso 
aponit  et  comprimit,  et  facit  ad  longajvitatem. 
Jsus  autem  nitri  potest  esse   in  cibo  inter  salem,  ad 
1  partem  sal  is ;  in  jusculis  matutinis,  ad  grana  a  tribus 
n ;  etiam  in  potu ;  sed  qualitercunque  usurpatum  cum 
d  longJBvitatem  summe  prodest. 

Juemadraodum  opium  praecipuas  partes  tenet  in  con- 
ne  spirituum  per  fugam,  atque  habet  simul  sua  subor- 
ninus  potentia,  sed  magis  tuta^  quae  et  majori  quantitate 
entiori  usu  sumi  possunt,  de  quibus  superius  diximus : 
liter  et  nitrum,  quod  condensat  spiritus  per  frigus  et 
(1  (ut  modemi  loquuntur)  frescuraniy  habet  quoque  et 
la  subordinata. 

ubordinata  ad  nitrum  sunt  omnia  quae  exhibent  odorem 
terreum ;  qualis  est  odor  terrae  purae  et  bonae,  recenter 
2t  versatae.  In  his  praecipua  sunt  borago,  buglossa, 
iglossa,  pimpinella,  fragaria,  et  fraga  ipsa,  frambesia, 
cucumeris  crudus,  poma  cruda  fragrantia,  folia  et 
vitis,  etiam  viola, 
roxima  sunt  ea  quae  habent  quendam  virorem  odoris, 

0  magis  vcrgentem  ad  calidum,  neque  omnino  cxpertem 
illius    refrigerii :  qualia   sunt   melissa,   citrum  viride, 

1  viride,  aqua  rosacea  stillatitia,  pyra  assa  fragrantia, 
sa  pallida,  rubea,  et  muscatella. 

lud  DOtandum  est,  subordinata  ad  nitrum  plerunque 
intentionem  conferrc  cruda,  quam  ignem  pi^sa^  c^m 

M  4 
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spiritos  ille  refrigerii  ab  igne  dissipatur ;  itaque  bene  sumii 
infufia  in  potu,  aut  cnida. 

57.  Quemadmodum  condensatio  spiritus  per  eubordinat 
opium  fit  aliquatenus  per  odores ;  similiter  et  ilia,  qwe  fit 
fiubordinata  ad  nitnim;  itaqae  odor  terras  recentis  et  ] 
epiritiis  optime  compescit,  sive  aratrum  seqaendo,  sive  fixlie 
sive  herbaa  inutiles  evellendo ;  etiam  folia,  in  sjlvis  et  se] 
vergente  aatumno  decidentia,  bonum  refrigerium  prsK 
epiritibus ;  et  maxime  onmium,  fragaria  moriens.  Etiam 
violse,  ant  florum  parietarise,  aut  fabarum,  aut  rubi  8ua?i 
madreselve  \  exceptus  dum  crescunty  similis  est  naturae. 

58.  Quin  et  novimus  virum  nobilem  longaevum,  qui  stat 
somno  glebam  teme  recentis  sub  nares  apponi  quotidie  feci 
ejus  odorem  exciperet. 

59.  Dubium  non  est,  quin  refrigeratio  et  attemperatio 
guinis  per  frigida,  qualia  simt  endivia,  cichorea,  hepatica, 
tulaca,  &c.  per  consequens  infngidet  quoque  spiritus;  sed 
fit  per  circuitum ;  at  vapores  operantur  inunediate. 

Atque  de  condensatione  spirituum  per  frigus  jam  inqim 
est  Tertiam  diximus  esse  condensationem  per  id  quod  voc 
demulcere  spiritus  ;  quartam,  per  sedationem  alacritatis  et  n 
nimii  ipsorum. 

60.  Demulcent  spiritus  quaecunque  illis  sunt  grata  i 
arnica;  neque  tamen  provocant  eos  nimium  ad  exterius 
contra  faciunt  ut  spiritus,  quasi  seipsis  contenti,  se  fruanti 
recipiant  se  in  centrum  suum. 

61.  De  his,  si  repetas  ea  quae  superius  posita  sunt  tanc 
subordinata  et  ad  opium  et  ad  nitrum,  nihil  est  opus 
inquisitione. 

62.  Quod  vero  ad  sedationem  impetus  spirituum  attin< 
ea  mox  dicemus,  cum  de  motu  ipsorum  inquiremus :  nunc  i 
postquam  de  densatione  spirituum  dixerimus  (quas  pertin< 
substantiam  ipsorum),  veniendum  ad  modum  caloris  in  ipsi 

63.  Calor  spirituum,  ut  diximus,  ejus  generis  esse  debet, 
robustus,  non  acris ;  et  amet  obstinata  subruere,  potius  < 
attenuata  asportare. 

64.  Cavendum  ab  aromatibus,  vino,  et  potu  forti;  ut 
ipsorum  sit  valde  temperatus  et  abstincntia  interpolatus :  < 
a  satureia,  origano,  pulegio,  et  omnibus  quas  ad  palatum 

Clary,  a  kiud  of  Salvia. 
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SDDt  et  incensiva.     Ilia  enim  prssstant  spiritibiis  calorem  non 
Ahrilem,  sed  prsedatorium. 

65.  Robustiim  praebent  calorem  praecipue  enula',  alliiim, 
etrduus  benedictus^  nasturtium  adolescens,  chamsedrys,  ange- 
Ba,  zedoaria,  verbena,  Valeriana,  myrrha,  costum,  sambuci 
lores,  myrrhis.  Horum  usus  cum  delectu  et  judicio,  alias  in 
eoDdimentis,  alias  in  medicamentis,  huic  operation!  satisfaciet. 

66.  Bene  etiam  cedit,  quod  opiata  magna  huic  quoque  ope- 
tationi  egregie  serviunt ;  eo  videlicet,  quod  exhibent  calorem 
talem  per  compositionem,  qualis  in  simplicibus  optatur,  sed  vix 
hhetUT :  etenim  rccipiendo  calida  ilia  intensissiraa  (qualia  sunt 
euphorbium,  pyre  thrum,  stachys-agra,  dracontium,  anacardi*, 
castoreum,  aristolochium,  opopanax,  ammoniacum,  galbanum,  et 
nmilia ;  quse  intus  per  se  sumi  non  possunt)  ad  retundendam 
vim  narcoticam  opii,  constituunt  demum  talcm  complexionem 
medicament!,  qualem  jam  requirimus ;  quod  optime  perspicitur 
in  boo,  quod  theriaca  et  mithridatium,  et  reliqua,  non  sunt 
Kria  nee  mordent  linguam ;  sed  tantum  sunt  paululimi  amara, 
et  odoris  potentis,  et  produnt  demum  caliditatem  suam  in  sto- 
macho  et  operationibus  sequentibus. 

67.  Etiam  ad  calorem  robustum  spirituum  facit  venus  saepe 
excitata,  raro  pcracta ;  atque  nonnulli  ex  afFectibus,  de  quibus 
postea  dicetur.  Atque  de  calore  spirituum,  analogo  ad  pro- 
longationem  vita;,  jam  inquisitum  est. 

68.  De  copia  spirituum,  ut  non  sint  exuberantes  et  ebul- 
lientes,  sed  potius  parci  et  intra  modum,  (cum  flamma  parva  non 
tantum  praedetur,  quantum  magna)  brevis  inquisitio  est. 

69.  Videtur  ab  experientia  comprobari,  quod  diajta  tenuis  et 
fere  Pythagorica,  vel  ex  regulis  severioribus  vita;  Monastica;, 
vel  ex  institutis  eremitarum,  quae  necessitatera  et  inopiam  ha- 
l>ebant  pro  regula,  vitam  reddat  longaevam. 

70.  Hue  pertinent  potus  aquae,  stratum  durum,  aer  frigidus, 
victus  tenuis  (scilicet  ex  oleribus,  fructibus,  atque  carnibus  et 
piscibus  conditis  et  salitis,  potius  quam  recent ibus  et  calidis), 
mdusium  cilicii,  crebra  jejunia,  crebrae  vigiliae,  rarae  voluptates 
^ensuales,  et  hujusmodi:  omnia  enim  ista  mlnuunt  spiritus, 
^ue  redigunt  ad  quantitatem  earn,  quae  tantuinmodo  vitae 
nimiiis  sufficiat ;  unde  minor  fit  depraedatio. 

n.  Quod  si  diaeta  fuerit  hujusmodi  rigoribus  et  mortifica- 
tJonibus  paulo  benignior,  sed  tamen  semper  asqualis,  et   sibi 

'  £lceuD|MDe.  -  Aiiacardium  is  the  Malacca  \iean. 
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constancy  eandem  opem  praestat ;  etenim  etiam  in  fLimmis  vide- 
mus.  flamm.'iin  noDnihil  maj«  .rem  (modo  fuerit  constans  et  tran- 
quilla)  minus  absmnere  ex  fomite  suo,  quam  flamma  miDor 
agitata,  et  |ier  vices  intensior  et  rcmissior :  id  quod  plane  de- 
monftravit  regimen  et  diseta  Comari  ATeneti,  qui  bibit  et  edit 
t<.»t  annos  ad  justum  pondus ;  unde  centesimum  annum  yiribus 
et  sensibus  validus  superavit. 

72.  Etiam  videndum  est,  ne  corpus  quod  plenius  nutritur, 
neque  per  hujusmodi  (quales  diximus)  dietas  emaciatur,  veneris 
u>um  tenipestivum  omittat;  ne  spiritus  nimis  turgeant,  et 
corpus  emolliant  et  destruant.  Itaque  de  copia  spiritos  mo- 
dernta,  et  quasi  frugali,  jam  inquisitum  est. 

73.  Sequitur  inquisitio  de  fraenatione  motus  spiritus;  motiw 
euim  manifesto  eum  attenuat  et  incendit.  Ilia  frsenatio  fit 
tribus  modis:  per  somnum ;  per  evitationem  laboris  vehe- 
mentis  aut  exercitii  nimii,  denique  omnis  lassitudinis ;  et  per 
coliibitionem  afTectuum  molestorum.     Ac  primo  de  somno. 

74.  Fabula  habet  Epimenidem  in  antro  plures  annos  dormi- 
visse,  neque  alimento  eguisse,  cum  spiritus  inter  dormiendum 
minus  depasoat. 

75.  Experieutia  docet  animalia  quaedam  (qualia  sunt  sorices 
i't  vesi)ertiliones)  in  quibusdam  locis  occlusis  per  integral 
liiemem  dormire;  adeo  somnus  dcpraedationem  vitalem  com- 
pescit ;  quod  etiam  faccre  putantur  apes  et  fuci,  licet  quandoque 
a  nielle  dcstituti :   itidem  pajnliones  et  muscat. 

76.  Somnus  ])(>st  prandium,  ascendentibus  in  caput  vaporibus 
lion  ingratis  (utpote  primis  roribus  ciborura),  spiritibus  prodest, 
sod  ail  alia  omnia,  qua;  ad  sanitatem  pertinent,  gravis  est  et 
noxius ;  attanien  in  extrema  scnectute  eadcm  est  ratio  cibi  et 
somni ;  ([uia  frcquens  esse  debet  et  refectio  et  dormitio,  scd 
brevis  et  piL-illii :  (juinetiam  ad  ultimam  metara  senectutis  mera 
([uies  et  perpetuus  quasi  decubitus  prodost,  prassertim  teiniwri- 
bus  hicmalibus. 

77.  Yerum  ut  somnus  moderatus  ad  prolongationem  vit« 
K:K'it,  ita  multo  magis,  si  sit  placidus  et  non  turbidus. 

78.  Somnum  placidum  conciliant,  viola,  lactuca  (pnesertiin 

cocta),  syrupus  e  rosis  siccis,  crocus,  melissa,  poma  in  introit^ 

leoti,  offii  panis  ex  vino  malvatico  ^  prajsertim  infnsa  prius  rosa 

muscatella :    itaque  utile  foret  conficcre  aliquam  pilulam  vel 

siliquein  Iiaustum  parviun  ex  hujusmodi  rebus,  coque  uti  fiuui* 
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tmriter.  Eliam  ea  qua;  os  ventricuii  bene  claudunt,  ut  ee- 
uien  coriandri  pncpaml um,  cotonea,  et  pyra  fragrantm  aasatu, 
euoiDum  tndiicunt  placidum;  anie  otnnta,  juvetiili  ffitnle,  et 
njasime  iis  qui  habent  ventriculutn  satis  forteni,  prodest  hau- 
etu»  butius  aquxt  punc.  crudis,  in  introilu  lecti. 

jfmfanxn.  De  ectnsi  Toluntaria,  sive  procurata,  atque  de 
ct^tationibus  dcfixie  ct  profundis  (modo  sint  absque  mo- 
lestin)  nihil  habeo  coniperti ;  faciunt  proculdubio  ad  Inten- 
tionem,  et  densant  spirits,  etiam  potcutius  quam  Kininus ; 
cum  sensus  wque  aut  magia  sopiant  et  saspeudaut.  De  illia 
ioquiratur  ulterius,     Atque  de  somno  hactenus. 

79.  Quatenus  ad  motum  et  exercitia ;  lassitiido  Docet,  atque 
motua  et  exercitalio  qua;  est  nimis  celeris  et  velos,  qualea  aunt 
cursiis,  pila,  gladiatoria,  et  similia ;  et  nirstis  cum  impetus 
uteoditur  ad  ultimas  vires  et  nixus,  quales  sunt  enttus,  lucta, 
ei  similia.  Certum  enim  est,  spiritus  in  angustiis  positos,  vel 
per  pernicitatcm  motus  vel  per  ultimos  nixus,  fieri  postca 
■oagifi  acres  et  prtedatorios.  Ex  altera  parte,  ezercitiaquce  satis 
lortem  cient  molum,  sed  non  nimis  celerem  aut  ad  ultimas 
nres,  (quales  sunt  saltatio,  sagittatio,  equitatio,  lusus  glolK)ruiii, 
et  similia)  uihil  oftJciuot,  sed  prosunt  potiuf. 

Veniendum  jam  ad  afl'ectus  et  passioncs  animi,  et  videnduui 
4ui  ex  ipsia  ad  longievitatem  sint  noxii,  qui  utiles. 

SO.  Gaudia  niagua  attenuant  et  diffundunt  spiritus,  ct  vitam 
■bbreviant:  lietitia  familiaria  roborat  spiritus,  evocando  eoa, 
iiec  lamen  exaolvendo. 

81.  Impressiaiies  gaudionim  acnsuales,  mals;  rumination  is 
vnudiorum  in  memoria,  aut  prehensionea  eorum  ex  spe  vel 
pbantaeia,  bon£. 

S'i.  Magis  confortflt  spiritus  gaudium  presBuui  et  parce  com- 
mUDicatum,  quam  gaudium  cffu^um  ct  publicatum. 

83.  Stceror  et  tristitiu,  si  metu  vacet  et  non  nimium  angat, 
ritam  potius  proloogat:  spiritus  enim  contrahii,  ct  est  condeu- 
Mttonis  genus. 

84.  Metus  graviorcB  vitam  abbreviont :    licet  enln)  et  moeror 
IP^OB  ^piritum  utenpie  angustiet,  tamen  in   intErorc  e»t 

coDtractio.  at  in  metu,  |jropter  curas  de  remedio  et 
Irtas,  fit  aestufi  et  vexatiu  spirituum. 

est  etiam  vexationis  genus;  et  apirilum 
fadr.-  .-If  s'lhl  perini.-«i  ot  fora.-=  \mn\\cna 
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juvat;    tanquam  medicamenta  ilia,  quae   robustum  inducuDt 
calorcm. 

86.  Invidia  pessima  est,  et  carpit  spiritus,  atque  illi  rursos 
corpus ;  co  magis,  quod  fere  perpetua  est,  nee  agit  (ut  dicitor) 
festos  dies. 

87.  Miserieordia  ex  malo  alieno,  quod  in  nos  ipsoecadere    j 
non  posse  videtur,  bona ;  quae  vero  similitudine  quadam  potest 
reflecti  in  raiserantem,  mala,  quia  cxcitat  metum. 

88.  Pudor  levis  minime  ofHcit,  cum  spiritus  paululum  ood- 
trahat  et  subinde  cffundat ;  adeo  ut  verecundi  diu  (ut  plurimum) 
vivant :  at  pudor  ex  ignominia  magna  et  diu  affligens,  spiritus 
contrahit,  usque  ad  suffocationem,  et  est  perniciosus. 

89.  Amor,  si  non  fuerit  infoclix  et  nimis  saucians,  ex  geneie 
gaudii  est ;  et  easdem  subit  leges  quas  de  gaudio  po:«uimiiJ.        i 

90.  Spes  omnium  affectuum  utilissima  est,  et  ad  prolongn- 
tionem  vitae  plurimum  facit ;  si  non  nimium  ssepe  intercidati  sed  j 
phantasiam  boni  intuitu  pascat:  itaque  qui  finem  aliquem, 
tanquam  metam  yitae,  figunt  et  proponunt,  et  perpetuo  et  \ 
sensim  in  voto  suo  proficiunt,  vivaces  ut  plurimum  sunt;  adeo 
ut,  cum  ad  culmen  spci  suae  veuerint,  nee  habeant  quod  am- 
plius  spercnt,  fere  animis  concidant,  nee  diu  superstites  rint; 
ut  s{)es  videatur  tanquam  gaudium  foUatum^  quod  in  immensum 
cxtenditur,  sicut  aurum. 

91.  Admiratio,  et  levis  contemplatio,  ad  vitam  prolongandam 
maxime  faciunt ;  detinent  enim  spiritus  in  rebus  quae  placent, 
nee  eos  turbare  aut  inquiete  et  morose  agere  sinunt;  unde 
omnes  contemplatores  rerum  naturalium,  qui  tot  et  tanta  habe- 
bant  quae  mirarcntur  (ut  Democritus,  Plato,  Parmenides,  Apol- 
lonius),  longaevi  fuerunt :  etiam  rhetores,  qui  res  degustabant 
tantiim  ct  potiiis  orationis  lumen  quam  rerum  obscuritatem 
scctabantur,  fuerunt  itidem  longacvi ;  ut  Gorgias,  Protagoras, 
Isocrates,  Seneca :  atque  certe  quemadmodum  senes  plerunque 
garruli  et  loqiiacos  sunt,  ita  et  loquaces  saepissime  senescunt: 
indicat  enim  levem  contemplationem,  et  quae  spirituin  non 
magnopere  stringat  aut  vexet:  at  inquisitio  subtilis  et  acuta 
et  acris  vitam  abbreviat ;  spiritum  enim  lassat  et  carpit. 

Atque  de  niotu  spirituum  per  animi  affectus  haec  inquisit* 
sint;  subjungemus  autem  quasdam  alias  observationes  generale^ 
circa  spiritus,  pneter  superiores,  quae  non  cadunt  in  distribu* 
tionem  pneeodenteni. 
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5-'.  l'r:cci]iuiB  cune  esse  debet,  ut  ?pirit-us  non  exolvnntiir 
wjiinaj  Bolutionem  enim  priecedit  extenuatio,  neque  spiritua 
semel  estenuatus  ita  facile  sc  recipit  et  den^atur:  csolutio 
autetn  fit  per  niniios  labores ;  Dimis  vehementes  affectus  tininn ; 
sudorcH ;  ntmias  evacuationes ;  balnea  tepida ;  et  imem- 
perstum  aut  intempesthiiin  usura  veneris ;  etiom  nitnia^  curas 
cl  solicitiidines,  et  expcctationes  anxiAs;  dcnique  per  morboa 
walignoa;  et  dolores  et  cmciatiis  corpum  gravea:  qu.-e  omnia 
quantuin  fieri  potest  (ut  etiam  tnedici  vulgarcs  monent)  evi- 
tanda  sunt. 

93.  Spiritua  et  consuetis  delectantur  et  novis.  Minim  autem 
iQ  modum  facit  ad  conservandum  vigorem  spirituum,  ut  nee 
conauetis  utamiir  ad  satletatem,  nee  novis  ante  appetitum 
TtviduRi  et  streiiuum.  Itaque  et  cunsuetudines  abrunipenda; 
(unt  judicio  quodam  et  cum,  antequam  peiveiiiant  ad  fasti- 
diiim ;  ei  appetitus  ad  nova  ad  tempu^  cohibendus,  danec  fiat 
fortior  et  alacrior.  Alque  insuijer  vita,  quoad  fieri  potest,  ila 
ioBtituenda,  ut  niullas  et  variaa  babeat  rcdintegrationes,  ne- 
que perpetuo  in  iisdem  vereando  spiritus  torpeant:  licet  enim 
DOQ  male  dictum  sit  a  Seneca,  Stulius  semper  meipit  vivere,^ 
Umen  Ula  stultitia,  ut  et  aliie  quamplurims;,  longsvltati 
prodest 

94  Circa  epiritUB  ohservandum  est  (etsi  lontrarium  fieri 
Mtisueverit),  ut  quaudo  percipiant  bomines  spirifua  auoe  esse  in 
•tatu  bono  et  placido  et  sano  (id  quod  ex  tranqulllitale  animi 
el  lietitia  dntur  perspici),  cos  foveant,  noc  muteut ;  aiii  in  statu 
inquietn  et  maligno  (id  quod  ex  triatitia,  pigritia,  atque  alia 
bdiepositione  animi  apparebit),  eos  subinde  obruant  et  alterent 
C'oDtinontur  autem  epiritus  in  eodetri  statu  per  cohibitionem 
alTectnum,  temperamentum  dia;t£c,  abatinentiam  a.  venerc,  mo- 
ileiutionem  a  kbore,  otium  mediocre;  alterant  autem  et 
nbraunt  spiritus  contraria  islia ;  acilicet,  affectus  vehementes, 
epulas  profii$ie,  venus  immorlerata,  labnres  urdui,  sludia  in- 
lenea,  et  negntia.  At<]ui  consneverunt  hominea,  cum  Iceti  sunt 
et  wlti  maxjme  placent,  tum  epulas,  vencrem,  kborca,  conten- 
linnes,  negotia,  masime  sequi  et  affectare.  Quod  si  quia 
longiludini  vita  conaulere  vclit,  contr.irio  modo  (quotl  mlrum 
dicta)  »e  gercre  debet;  spiritus  enim  bonos  fovere  et  con- 
tinuare,  male  dispositos  exbaurire  et  mutare,  oix)rlet. 
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95.  Non  inepte  ait  Ficinus,  scnes  debere  ad  confortationem 
spirituum  suorum,  acta  pueritias  suae  et  adolescentiac  sapc 
recordari  et  ruminare.'  Certa  recreatio  est  scnibus  eingulig, 
tanquam  peculiar!?,  recordatio  talis.  Itaque  dulce  est  horn'mi- 
Inis  societatem  habere  eorum,  qui  olim  una  educati  fuerant,  et 
loca  ipsa  educationis  suaj  invisere.  Yespasianus  autem  huic  rei 
tantum  tribiiebat,  ut  cum  esset  imperator  nuUo  modo  animum 
induccrc  potuisset,  ut  aedes  patemas,  licet  humiles,  mutaret;  ne 
aliquid  deperiret  consuetudini  oculorum  et  memorise  pueritic 
suto ;  quinetiam  in  scypho  quodam  avia;  sua;  ligneo,  cum  labro 
arj^cntoo,  diebus  fastis  potabat.* 

96.  Illud  ante  omnia  spiritibus  gratum  est;  ut  fiat  progressoB 
continue  in  benignius.  Itaque  eo  modo  est  instituenda  juventiu 
ot  ictas  virilis,  ut  senectuti  nova  solatia  relinquantur ;  quorum 
pnvcipuum  sit  otium  moderatum.  Itaque  sibi  ip<i  nianus  in- 
forunt  senes  honorati,  qui  in  otium  non  secedunt:  cujus  rei 
insigne  repcritur  exemplum  in  Cassiodoro,  qui  tanta  apud  reges 
Italirc  Gothos  auctoritate  poUebat,  ut  instar  animae  esset  erga 
ct)i  lun  negotia ;  postea  autem  fere  octogenarius  in  monasterium 
so  nH*opit,  ubi  non  ante  centesimum  demum  annum  vitam 
olansit.^  At  huic  rei  dua5  cautiones  adhibendse  sunt;  una, 
ut  non  expectent  donee  corpus  omnino  confectum  sit  et  mor- 
biihun ;  etenim  in  hujusmodi  corporibus  omnis  mutatio,  licet 
in  benignius,  mortem  accelerat;  altera,  ut  otio  plane  inert 
so  niininio  dodant,  scd  habeant  aliquid  quod  cogitationes  et 
animum  ipsorum  placide  detinere  possit ;  in  quo  genere,  pr»- 
oipua  obloctmnenta   sunt  literae,   deinde  studia  aadificandi  et 

plantandi. 

97.  Postromo,  eadem  actio,  contentio,  labor, libenter  8u»ceptus 
ot  oum  lH>na  voluntatc,  spiritus  recreat ;  cum  aversatione  autem 
ot  ingratiis,  spiritus  carpit  et  sternit:  itaque  ad  longajvitatem 
o.Mitort,  si  quis  arte  taloni  vitam  instituat  quae  libera  sitetad 
arbitrium  suum  traduoatur;  aut  tale  obsequium  anirao  suocon- 
oiliavorit,  ut  quioquid  a  Ibrtuna  imponatur  eum  potius  ducat 
quam  tmhat, 

»  "  I  lut^x*   ^\ux**iAm  t^t  more*,  quoad   decet,  ollm   anteacte  pueritl«  «v«e"^''r' 
»*,  ^vj    ;v  y.L   r>\xL    S      But  the  context  !*how9  that  Fidnus  iwommeiMi*  "^ 
,^ xvn^irt^x*^  of  the  amuwmenU  and  habit*  of  boyhood,  and  not  merely  the  baWtoa 
jxN\';Uv:;*Mi  ot'  thewv 

<  SvuTvn\.  in  Ve>iv  2,  ^     ..»»•-  mil 

»  OA^x^>.t^no^  ivn.nnuxtl  the  world  in  the  reij^n  of  Vitlges,  Uiat  b  •bout65/.»JJ 
ai«^i  Atler  >«i.     He  ««»*!  have  Hvetl  neariy  a  hundred  years,  certainly  moie 
tmnis  -rJinv.     Skt  the  vt'^fj**'*  to  hi*  ifrthoprvpky  In  Baronius,  an.  562. 
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98.  \cqae  illiid  omittendum  ad  re^men  atfectuam ;  ut 
jnripaa  cura  odhibeatur  oris  ventricuti,  maxime  ne  sit  rc- 
hutam  nimis ;  quia  plus  Jominatur  illn  jmrs  etiper  nfTectu?, 
pwertim  (luntidianng,  quam  aut  cor  aut  cerebrum ;  exceptia 
bntiunmixlii  lis  quae  fiunt  per  pntenlcs  vaporcs,  ut  in  ebrieUte 
ft  meliiDcholia. 

93.  De  operatione  super  epiritus,  ut  juveniles  matie.int  ct 
trireicant,  heec  inqaiHta  sunt:  quod  eu  diHgetitiuj  pneatiti- 
nuu,  quml  dc  bis  operationibu^a,  potion  ex  purte,  niai;tium  ei^t 
ipud  medicos  et  alios  auctorea  ^lentium :  maxime  autem,  tjuiu 
f^ratio  super  §piritua  eorumque  recrudcscentiam  ad  pi-olonp:i- 
lionem  vitie  est  via  maxime  proclivia  et  cumpendiaria ;  propter 
duplex  scilicet  compendium;  olterum,  quod  spiritus  corupeiidio 
operetur  super  corpus;  alterum,  quod  vapored  et  aB'cctus  cor)- 
pmdio  operentur  super  spiritue;  adeo  ut  liicc  fineni  petnnt 
qnasi  in  liuea  recta  ;  csctcra  inagis  per  circuilum. 

II. 

OPERATIO  SUFEB   EXCLU8IONEM   AI^BIS. 

IJistoria. 

1.  Exclusio  aeris  ambientis  ad  diuttirnitatcm  vitic  duplicitcr 
innuil,  Primo,  quod  maxime  omnium,  post  upiritum  innatum, 
Mr  extrineecua  (utcunque  spiritum  humnnum  qua«ii  animet,  et 
»I  sanitatem  plurimum  cooferat)  succos  eoriioris  depraedatur, 
*t  desiccationem  cor[)oris  accelerat;  itaque  excluaio  aeris  ad 
iangitudinem  vita;  confert. 

2.  Alter  effectua  qui  sequitur  exclusionem  aeris,  subtilior 
mnlto  est  et  profundiur;  scilicet  quod  corpus  occlusum  et  non 
(»er»|Mraii3  spiritum  inclusum  detinet,  et  in  duriora  corporis 
Tertit ;  unde  spiritus  ea  eraolHt  et  inteneraL 

3.  Hujus  rel  cxplicata  est  ratio  in  dcsiccationc  inanimntonuii: 
atqne  est  iixioma  quaai  infalUbile,  quod  spiritus  emiasus  corpora 
ileaiccnt,  detent  us  colliquat  et  intenerat:  atquc  illud  inaupL-r 
iimul  aBsumendum,  quod  calor  omnia  proprie  attenuat  et  hu- 
mectat,  ct  per  accidena  tantum  coutrahit  et  dcsitcat. 

4.  Vita  in  antris  ct  apeluncia,  ubi  aer  non  recipit  radios  aolia, 
poaeit  facere  ad  longtevitutcm ;  aer  enim  per  se  ad  pra^tiooeni 
corporis  non  multiim  [Mitest,  nisi  calore  excitntua.  Certe  ai 
quis  memoriam  rerum  recolat,  ex  pliiribus  reliquiis  et  mouii- 
mentid  conatare  vidctur,  fuisse  hominum  magnitudines  et  ntn- 
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turas  longe  iis  quae  postea  fuerunt  grandiores ;  ut  in  Sicilia  of 
aliis  nonnullis  locis.  Istiusmodi  autem  homines  in  spelunds 
plerunque  setatem  degebant :  atqui  diutumitas  setads  et  am- 
plitudo  membrorum  habent  nonnihil  commune.  Etiam  antnim 
Epimenidis  inter  fabulas  ambulat.  Suspicor  etiam  vitam  ana- 
choretarum  columnarium  simile  quippiam  fuisse  vitae  in  antris; 
quippe  ubi  radii  soils  parum  penetrabant>  neque  aer  magnas 
mutationes  aut  inaequalitates  recipere  poterat.  Illud  certumt 
utrunque  Simeonem  Stylitam^  et  Danielem,  et  Sabam,  atque 
alios  anachoretas  columnares,  admodum  longasvos  fiiisse.'  Etiam 
anachoretas  moderni,  intra  muros  aut  columnas  sepli  et  clausi, 
longajvi  saepius  reperiuntur. 

5.  Proxima  vitas  in  antris  est  vita  in  montibus.  Qnem- 
admodum  enim  in  antra  calores  soils  non  penetrant;  ita  in 
fastigiis  montium,  reflexione  destituti,  parum  possunt  Ac- 
cipiendum  autem  hoc  est  de  montibus  ubi  aer  limpidus  est  et 
purus ;  scilicet  ubi  propter  ariditates  vallium  nebulae  et  vapores 
non  asccndunt ;  quod  fit  in  montibus  qui  Barbariam  cingont; 
ubi  etiam  hodie  vivunt  saepenumero  ad  annos  centum  et  quin- 
qua^inta,  ut  jam  nntea  notatum  est. 

6.  Atque  hujusmodi  aer,  antronim  aut  montium,  ex  sua 
natura  propria  parum  aut  niliil  depnedatur :  at  aer  qualis  est 
noster,  cum  sit  propter  calores  soHs  praedatorius,  quantum  fieri 
potest  a  corpore  est  exchulendiis. 

7.  Aer  vero  prohibetur  et  excluditur  duobus  modis :  primo, 
si  claudantur  meatus ;  sccundo,  si  oppleantur. 

8.  Ad  clausunun  mealuum  faciunt,  ipsius  aeris  firigiditag; 
mulitas  cutis,  ex  qua  ilia  iuduratiu*;  lavatio  in  frigida;  astrin- 
geiitia  cuti  applioata,  qualia  sunt  mastyx,  myrrha,  myrtus. 

9.  Multo  magis  huic  operationi  satisfiet  per  balnea,  sed  raro 
usurpata  (prxsertiin  temporibus  ajstivis),  quae  constent  ex  aquis 
minoralibus  astringontibus,  quve  tuto  exhiberi  possunt;  quale« 
sunt  ohalybeata*  et  vitriolata^ ;  hiv  enim  cutem  potentcr  con- 
trahunt, 

10.  QuihI  ad  opplotionem  attiiiet ;  pigment*,  et  hujusmodi 
spissamenta  unotuosa,  atque  (^quod  ci>mmodissime  in  usu  pote?t 

'  Simoon  Sty  lilts  the  fMer  spent  mon?  than  oichty  years  on  the  top*  of  coluinn*. 
M\\\  \\\ci\  in  all  morv  than  a  hundrt'il.  \S*h»  lUron.  an.  4t>0,  IT.)  The  ytmnger >P«>1 
mow  than  >i\tyMii:hi  year*  ri  two  ivlumns.  ^Soc  Evacriii^,  EccU-*.  HUt.  tl. 23.) 
l^nirU  a  iU<v'ii>U'  \*i  the  ilii»r  >;;:irx>:i.  "ivlocvnariui  in  h;io  vita  deces*lL**  (Biri»D« 
^n,  4SiK  :>.  t  Salus  abdot  oi  Matale  in  CapiOiUxna.  ditnl  aged  ninety-two.  in  5.11.  (Sr* 
Rm>n.  Msurtyr.  Rtmtan.  IV\*   .\  .uul  \nna1   .sr^O  and  Ml.):  but  he  was  not  a  ^tyHt'* 
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iQiii  et  pinguia,  non  minus  corporis  substantiam  conser- 

am  pigmenta  in  oleo  et  vernix  ligna. 

ritones  antiqui  corpus  glasto  pingebant,  et  fuerunt  nd- 

ODgsevi ;  quemadmodum  et  Picti,  qui  inde  etiam  nomen 

a  nonnullis  putantur.' 

'odie  se  pingunt  Brasilienses  et  Virginienses,  qui  sunt 

m  illi  priores)  admodum  longsevi;   adeo  ut  quinque 

nnis  Patres  Galli  nonnullos  convenerint,  qui  sedifica- 

remamburgi^  annis  abhinc  centum  et  viginti,  ipsi  ad 

lis  setatis^  meminissent.* 

)annes  de  Temporibus^  qui  dicitur  ad  trecentesimum 

etatem   produxisse,  interrogatus  quomodo  se  conser- 

^pondisse  fertur,  Extra^  oleo ;  intuSy  melle^ 

ibemi^  prsesertim  sjlvestres,  etiam  adfauc  sunt  valde 

certe  aiunt^  paucis  abhinc  annis  comitissam  Desmon- 

se  ad  annum  centesimum  quadragesimum,  et  ter  per 

itiisse.     Hibemis  autem  mos  est  se  nudos  ante  focum 

ilso  et  veteri  fricare  et  quasi  condire. 

iem  Hibemi  in  usu  faabuerunt  lintea  et  indusia  cro- 

juod  licet  ad  arcendam  putrefactionem  introductum 

amen  (utcunque)  ad  vitas  longitudinem   utile   fuisse 

nus :  nam  crocus,  ex  omnibus  quse  novimus,  ad  cutem 


n  his  work  on  Runes  has  suggested  the  idea  that  not  only  the  Plots,  but 
also  derived  their  name  fh>m  this  practice.  He  connects,  probably  fane)- 
ot  hrit  with  that  of  the  verb  to  writer  remarking  that,  as  we  see  in  Oreek, 
writing  and  painting  arc  cognate. 

iteroent,  although  doubtless  resting  on  the  authority  of  the  Jesuit  Fathers, 
be  at  variance  with  chronology.  It  is  true  that  Cabral  took  possession  of 
.'half  of  the  Crown  of  Portugal  as  early  as  1500,  and  that  on  Easter  Sunday 
r  he  erected  a  stone  cross  where  Quarto  Seguro  now  stands.  But  nei- 
wn  nor  any  other  appears  to  have  been  founded  until  at  least  thirty  years 
the  dlvbion  of  the  country  into  captaincies.     In  that  of  Pemambuco, 

the  first  founded  :  and  as  the  native  name  of  Its  site  was  given  to  the 
r  which  it  was  the  capital,  it  is  doubtless  to  it  that  Bacon  here  refers.  That 
)n  should  have  been  remembered  by  several  persons  among  those  whom 
laries  met  with  ninety  years  afterwards  is  quite  credible ;  but  the  story 

is  at  least  exceedingly  improbable.  That  the  climate  of  Brazil  favours 
as  long  believed,  and  may  perhaps  be  true.  The  notion  is  mentioned  in 
lys. 

nswer  was  originally  given  to  Democritus  (see  the  Gtoponica,  xv.  7.  6.) ; 
with  a  slight  modification,  to  Pollio  Romilius.  [See  supra,  note  p.  146.] 
low  by  whom  it  is  ascribed  to  the  mythical  Johannes  de  Temporibus. 
r  mentions  these  habits  of  the  Irish  among  the  customs  which  he  supposes 
ave  derived  from  Spain,  for  no  other  reason,  apparently,  than  that  they 
Im  to  be  suitable  to  a  warm  climate.  It  is  worthy  of  remark  that  Campion, 
ut  a  quarter  of  a  century  earlier,  affirms  that  the  Irish  had  given  up  the 
roQ,  and  were  learning  to  wash  their  linen.  However  the  custom  was  re- 
ome  puti  of  the  country  oot  only  after  Campion's  time,  but  Ul\  %  isiui&Xi 
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et  confortationcm  camis  est  res  optima;  cum  et  notdnfittt 
astringat,  ct  habeat  insuper  oleositatem  et  calorem  eubtilem  noa 
ulla  acrimonia.  Equidem  memini  qaendam  Anglum,  ut  vee^ 
gnlia  supprlmerct,  croci  saccum  cum  transfretaret  circa  ^* 
macimm  portasse,  ut  lateret;  eiunquc,  cum  antea  ex  xdxA 
gravissime  o^grotare  solitus  cssct,  optime  tunc  valoisse,  nee 
nauseam  ullam  scnsisse. 

16.  Hippocrates  jubet  vestes  ad  cutem  hieme  puns  portins  : 
s&:itate  sordidas  et  oleo  imbutas ' ;  hujus  ratio  videtur,  quod  per 
sestatem  spiritus  exhalant  maximc ;  itaque  pori  cutis  oppleni 
sunt. 

17.  Ante  omnia  igitur  usum  olei>  vel  oli varum,  vel  amygdir  | 
lini  dulcis,  ad  cutem  ab  extra  ungendam,  ad  longsevitatcA ' 
conducerc  existimaraus ;  eaque  unctio  debet  fieri  singulis  an* 
roris  cum  exitur  e  lecto,  cum  oleo  in  quo  admisccatur  pama 
salis  nigri  et  croci.  Unctio  autem  levis  debet  esse,  ex  lahaaiU 
spongia  molliori,  neque  qute  stillet  super  corpus,  sed  cntea 
tantum  intingat  et  inficiat. 

18.  Ccrtum  est  liquores  in  m^jori  quantitate,  etiam  oleoMb 
haurire  nonnihil  ex  corpore:  sed  contra,  parva  quantita^ 
imbibi  a  corpore :  itaque  levis  aspersio  facienda  est,  ut  dixh 
mus ;  aut  {)lane  indusium  ipsum  oleo  liniendum  est* 

19.  Objici  vero  forte  possit,  istam  unctionem  ex  oleo  qjas 
laudamus  (licet  apud  nos  in  usu  nunquam  fuerit,  atque  apol 
Italos  in  desuetudinem  abierit)  olim  quidem  apud  Grsecoa  d 
Komanos  familiarera  fuissc  et  diastsB  partem ;  neque  tamen  2i 
sa^culis  homines  magis  fuisse  longajvos.  Sed  respondetur  recti** 
sime  ;  oleum  in  usu  fuisse  tantum  post  balnea,  nisi  forte  intel 
athletas ;  balnea  autem  ex  calido  operationi  nostras  tanto  ooih 
traria  sunt,  quanto  unctioncs  congruas ;  cum  alterum  meatof 
aperiat,  alterum  obstruat.  Itaque  balneum  absque  unctimK 
sequent!  pessimum ;  unctio  absque  balneo  optima.  Etiam  « 
delicias  potius  adhibebatur  ista  unctio,  atque  (si  in  optiman 
partem  accipias)  ad  sanitatem ;  sed  nuUo  modo  in  ordine  ai 
vitam  longa3vam ;  itaque  simul  adhibebantur  unguenta  pretioaa 
quse  ad  delicias  grata,  ad  nostram  intentionem  noxia  sunt,  ol 
calorem ;  ut  bene  dixisse  videatur  Virgilius : 

Nee  casi»  liquldi  corrumpitur  usus  olivi.* 


>  nippocr.  De  salubri  DieUL    See  note  on  Sylva  Sg/wmm,  §  55.  — /.& 
»  Georg,  ii.  466. 
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id.  faunctio  ex  oleo,  et  liicmc  confort  ad  sanitatciii,  ]wr 
ndusionem  frigorb :  et  restate,  ad  detinendoa  apiritus  et  prolii- 
hesiam  exolutioneni  eorum,  et  orcendam  vim  aUne,  q\ita  tunc 
Biuime  est  pnedatorJa. 
31.  Cum  inunctio  ex  oleo  operat'io  eit  ad  vitam  longam  fere 
potential  una,  viaum  eat  addere  cautiones,  ne  perielitctur  vale- 
tDiJo:  &E  quatuor  eunt,  secundum  quatuor  incommoda  qan 
mode  sequl  posaint. 

22.  Pnmum  incommodum  est,  quod  reprimendo  sudorea 
iDorbos  inducere  poaait  ex  humoribua  illla  cxcrcmcntitua : 
baic  remedium  adhiliendum  est  ex  purgatiuuibua  et  elyi>tu' 
liut,  ut  evacuation!  debite  conaulatur;  certum  cnim  eat  evu- 
autlonem  per  audorea  Banitati  plcrunquc  conferre,  lungitudliii 
ntseofficere.     Purgativa  autem  moderata  in  humorcs  agu-.t, 

m  in  epiritua,  quod  facit  audor. 

23.  Secundum  incommodum  est,  quod  corpus  caleracerc 
pDwit,  et  subinde  inflammare;  epiritua  enim  occluauH  nco 
per^iraas,  fer\'eutior  eat :  huic  incommodo  occurrilur,  h 
ditcta  ut  plurimum  vei^at  a<I  frigidum,  et  aumantur  propria 
^ucdam  ad  refrigerandum  per  vices:  de  quibua  mox  in 
ifentidne  auper  eanguinem  inquiremue. 

24.  Ttfitium  est,  quod  caput  gravare  po«»t ;  omnia  enim 
(fplelio  extrinseGue  repercutit  vaporea,  et  eoe  mittit  versus 
cipitl ;  boic  incommodo  onuuno  occorritur  per  cathartica, 
ftoaulim  cljeleria;  et  daudeodo  os  rentricuU  fortJter  cum 
ttjftida;    et  pectendo  et  fricaodo  caput,  etiam   cum  lixiviij) 

ot  aliqoid  exLalet ;  et  non  omittendo  exeratatiooem 
et    qualem   ooarenh,  ut    etiam    f>er   cutani    nuonilul 


ttimiHiiMMlptn  eublilioB  eat  malum ;    Tiddicet 
leteBtm  per  dau^uram  pororum,  videatar  poMe 
mi  iBullitJJieare ;  quia  cum  panuo  evolet,  et  cm- 
is  Bovna  gmaeba,  -■—"■■"  ioenaot  ^loiuu*  eti 
■  flw  fiwiaii  jinwit :  Tcntm  hoc  dim  promu 

w  ohkIiimu  bebei  fit  (qnudoqtni 
■ritaa,  ML  et  fla^aa),  idtoqne  ■■' 
■now;  cakceocrteaM«w(«t  ctliniiii) 


I  fii|,Tilii  «le*  i|MiMi[inw   adnMif ;    quaJ^  "i"^  >>■■ 
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26.  Neque  inutilis  est  applicatio  ad  corpus  vestium  quae 
ipssB  in  se  habent  aliquid  unctuosi  sive  oleosi^  non  aquo^;  il 
cnim  exhaurient  corpus  minus;  quales  sunt  ex  lana,  pod^ 
quam  ex  lino :  certe  manifestum  est  in  spiritibus  odorum,  qa< 
si  ponas  pulveres  odoratos  inter  llntea^  multo  citius  virtute 
perdunt^  quam  inter  lanea.  Itaque  lintea  tactu  et  munfil 
jucunda,  sed  ad  nostram  operationem  suspecta. 

27.  Hibemi  sylvestres,  cum  incipiunt  aegrotare,  nihil  pri 
faciunt  quam  ut  lintea  e  stratis  tbllant^  et  in  laneis  pau 
se  convolvant. 

28.  Rcferunt  nonnuUi,  se  magno  sanitatis  suse  commo 
laneis  carmosinis  ^  proxime  ad  cutem^  sub  indusiis  suis,  ui 
fuisse,  tarn  ad  braccas,  quam  ad  corporalia. 

29.  Est  et  illud  obscrvandum,  aerem  corpori  assuetura  min 
illud  dcprscdari,  quam  novum  et  subinde  mutatum:  itaq 
jMiuperes,  qui  in  tuguriis  suis  intra  proprios  lares  pcrpet 
vivunt,  nee  sedes  mutant,  sunt  plerunque  longaeviorcs :  vcn 
tamen  quoad  alias  operationes  mutationem  aeris  (i>ncser1 
spiritibus  non  omnino  inertibus)  utilem  esse  judicanius ;  med 
oritas  autem  adhibenda  forct,  quas  utrinque  satisfaciat ;  ill 
fiet,  si  quatuor  temporibus  anni  fiet  per  stata  tempora  mut« 
loci  ad  sedes  idoneas ;  neque  sint  corpora  aut  in  peregrinati< 
nimia,  aut  in  statione.  Atque  de  operatione  per  exclusion 
acriS)  et  de  evitanda  vi  ejus  pnedatoria^  hsec  dicta  sint. 

IIL 

OPERATIO    SUrJLU    SAXGUINEM    ET    CALOBEH 

SAXGUIFICAXTEM. 

Ilisioria^ 
1.  0|^rationes  duse  sequentes  sunt  operationibus  doa 
prawvloutibus  tanquam  autistroph:e ;  atque  iis  respond 
quomndnuKlum  |\a5^i\-a  activis;  pnecedentes  enim  du» 
HiCunt^  ut  spirit  us  et  acr  actiouibus  suis  sint  minus  dcf 
d;»uto;?:  h;e  verv>,  ut  sanguis  et  sucous  coriwris  sint  minus 
pr*\lAbilcs*  Quvmiam  vorv^  sanguis  est  irrigatio  succoruii 
luombix^rum,  ct  pr»{\aratio  ad  ea :  oi^rationem  super  sanguii 
|xriw\v^  Kw  c\>lUx\uuus^  Circa  lumc  oi>erationem  propone 
wnsiil^  uumoxv^  I>auea«  s*i\i  vi  valde  cfficacia :  ea  tria  sunt 
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S,  Primo  (lubium  non  est,  quia  b!  sanguis  eit  aliqiiiuito 
%iilior,  minus  futunia  sit  dissipabilis:  quoniam  vero  qiuo  jwr 
« sumnntur  frigida,  cum  leliquis  inteniionibua  Imiid  panels 
mIc  conveniiint  ;  iileo  optimum  forct  nlia  inveiiire,  qUKt  mm 
tuiit  eiim  idiiiisinodi  iocommodis  complicata.     Eu  duo  aunt. 

3.  Alterum  hiijut-niodi  est;  adducantur  in  usum,  idquo 
Mxjiue  in  juventute,  cl)  sleria  nihil  omnino  purgantia  nut  abs- 
lu;f,'eiitia,  sed  eolummodo  refrigerantiti  et  nonnihil  apcrictitia: 
pRfbuta  i»iiDt  quic  fiunt  ex  sticcls  Inctuco!,  portulaco),  bepaticiB, 
euam  sedi  mnjorie,  et  mucilagims  semlnis  psyllii,  cum  decocti- 
aliqua  teinperata  aperieutc,  aduiiato  aliquanto  caphurm: 
tenim  vergento  tetate,  omittatur  sedum  majus  et  portulaca, 
H  subetituantur  succi  boraginis,  et  cndivi»,  aut  similium ; 
itiiue  retineaotur  clysteria  hujusmodi  quantum  fieri  potest,  (ul 
borem  scilicet,  aut  amplius. 

4.  Alterum  eat  ejusmodi;  in  usu  sint,  proDsertim  icetiitc, 
klnca  aquffi  dulcts  et  modice  admodum  tepidse,  prurt^us  absque 
aoolIteQtibus,  malva,  mercurial i,  lac te,  et  similibus;  adliibea- 
tnr  potius  serum  lactis  recens  in  nonnuUa  quantltate,  et  rosa. 

5.  A'erum,  quod  caput  rei  est  et  novum,  illud  prxcipimus ; 
t  ante  balueationem  inungatur  corpus  cum  oleo,  cum  spiit- 
imentis;  ut  qualitas  refrigerii  excipiatur,  aqua  magia  arccu- 

liir,  Deque  tamea  meatus  corporis  nimium  occludantur;  ctenliii 
eiini  frigus  extcrius  corpus  fortlter  occludit,  lautum  abest  ut 
jinimoteat  iufrigidationcm,  ut  etiam  earn  proliibeat,  et  irritct 
alorem. 

Simills  est  usua  vesicarum,  cum  decoctionibus  et  succi^ 
rufrigerantibns,  appljcatis  circa  infcriorem  regioncm  corjwri^, 
»l'!elieet  aab  costas,  usque  ad  pubcm ;  nam  et  hoc  eat  genua 
Ulaeationis,  ubi  corpus  liquoris  ut  plurimum  excluditur,  rcfrt' 
gerinm  tantom  excipitur. 

Rental  tertium  cooailium,  quod  noo  ad  sauguiuia  qualj- 

UEem,  dctl  ad  substantiam  ejua  pertiaet;  ut  reddatur  iiiagia 

firau  et  minus  dissjpabilis,  et  in  quam   calor  s]>irituB  minud 

fgenpoedt. 

8.  AtqtM  de  tun  limatnne  suri,  aut  auri  foliati,  aut  polvcnB 

upurtMivm,  geaaaarma,  et  coralli,  et  similium,  hodic  nihil 


in  qustemu  pnesenti  operationi  satis&cianl :  certe 
sun  Arabw  et  Grsei  et  moderai  iis    rebus  tautaa   virtulea 

BOB  omnDo  nHul  vidiiatiu-  ease  in  islis,  que  tut 
hMcaaea  czperti  lAeervuvut.     Itaque  huasle  phantaiaUcu  tutca 
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illas  oplnionibus^  plane  arbitramur,  si  universae  substaniis 
guinis  aliquid  insinuari  possit  per  minima,  in  quod  spiriti 
calor  parum  aut  nihil  agere  possint,  omnino  id  non  tan 
putrefactioni  sed  etiam  arefactioni  obstiturum,  et  ad  vitam 
longandam  fore  efficacissimum.  In  hoc  tamen  plures  adhibc 
sunt  cautiones :  primo,  ut  fiat  admodum  exacta  commini 
secundo,  ut  hujusmodi  dura  et  solida  sint  omnis  malignse  q 
tatis  expertia,  ne  cum  in  venis  dispergantur  et  lateant,  ali 
nocumenti  inferant ;  tertio,  ut  nunquam  sumantur  cum  < 
nee  ita  excipiantur  ut  diu  hsereant,  ne  generent  pericu 
obstructiones  circa  mesenterium ;  quarto,  ut  rams  sit  et 
USU8,  ne  coeant  et  cumulentur  in  venis. 

9.  Itaque  modus  excipiendi  sit,  stomacho  jejuno,  in  yino 
cui  admistum  sit  parum  olei  amygdalini,  et  fiat  corporis  63 
tatio  super  haustum  eorum. 

10.  Simplicia  autem  quas  operationi  hmc  satisfaciant, 
sint  esse  loco  omnium,  aurum,  margaritas,  et  corallus ;  m* 
enim  omnia,  prsBter  aurum,  non  sunt  absque  maligna  qua 
in  volatili  ipsorum :  neque  etiam  tarn  exquisite  comminuu 
quam  aurum  foliatum ;  gemmae  autem  translucidas,  et  tan< 
vitreaB,  minus  nobis  placent  (ut  et  antea  diximus)  propte 
spicionem  corrosionis. 

11.  At  nostro  judicio  et  tutior  et  efficacior  foret  usus  I 
rum,  in  infusionibus  et  decoctionibus ;  satis  enim  in  iis  ] 
esse  ad  firmitudinem  sanguinis,  neque  tamen  simile  peric 
est  ab  obstructioue :  praecipue  autem,  quia  possunt  sumi  in 
et  potu ;  unde  facilius  ingressum  reperient  in  venas,  na 
ponentur  in  fascibus. 

12.  Ligna  ad  hoc  idonea  sunt,  santalum,  quercus,  et  ' 
ligna  enim  calidiora,  aut  aliqua  ex  parte  resinosa,  rejici 
possint  tamen  adjici  caules  siccas  et  lignosae  roris  marini ; 
frutex  sit  rosmarinus  et  aetatem  multarum  arborum  sec 
etiam  hedene  caules  siccae  et  lignosae,  sed  ea  quantitat 
saporem  non  reddant  ingratum. 

13.  Sumantur  vero  ligna  aut  in  jusculis  decocta,  aut  ii 
in  mustum  aut  cervisiam,  antequam  sedeat ;  in  jusculis  a 
(ut  fit  in  guaiaco  et  similibus)  semper  infundantur  din 
quam  decoquantur,  ut  firmior  pars  ligni,  et  non  tantum  ea 
leviter  hasret,  eliciatur:  fraxinus  autem,  licet  ad  pocula 
beatur,  nobis  suspecta  est  Atque  de  openttkme  super 
guincm  haec  ini\u\&\ta  dot* 
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IV. 
OPERATIO  SUPER  8UCCOS  CORPORISL 

Ilistoruu 

1.  Dao  sunt  corporum  genera  (ut  In  inquisitione  de  inani- 
natifl  jam  dictum  est)  quas  difficilius  consumuntur;  dura,  et 
fbguia;  ut  cernitur  in  metidlis  et  lapidibus^  atque  in  oleo 
eteera. 

2.  Operandum  itaque  est,  ut  succus  corporis  sit  subdurus ; 
^    itque  etiam  ut  sit  subpingiiis,  aut  subroscidus. 

3.  Quatenus  ad  duritiem^  ea  efficitur  tribus  modis :  natura 
ilimenti  firma ;  frigore  condensante  cutem  et  cames ;  et  exer- 
dtatione  succos  fermentante  et  compingente,  ne  sint  moUes  ct 

\    q»umosL 

4  Quatenus  ad  naturam  aliment!,  talis  esse  debet  ut  sit 
minus  dissipabilis ;  qualia  sunt  caro  bovina,  caro  suilla,  caro 
oervina,  etiam  caro  caprearum,  hocdorum,  cygnorum,  et  anse- 
rum,  et  palumbium  sylvestrium,  (pra^sertim  si  hujusmodi  carncs 
fuerint  modice  salitse),  pisces  itidem  saliti  et  sicci ;  etiam 
c&seus  subvetus,  et  hujusmodi, 

5.  Quoad  panem  autem,  avenaceus^  aut  etiam  paululum 
piaatusy  aut  secalicius^  aut  hordeaceus^  solid  ior  est  quam  ex 
fhimento ;  atque  etiam  in  pane  frumentaceo,  solid  ior  qui  paulo 
plus  habet  ex  furfure,  quam  qui  purioris  est  poUinis, 

6.  Orcades,  qui  piscibus  vescuntur  salitis,  atque  generalitcr 
icthyophagi,  longaevi  sunt. 

7.  Monachi  et  eremita),  qui  parce  et  sicco  alimento  pasce- 
bantur,  fuerunt  ut  plurimum  longaevi. 

8.  Etiam  aqua  pura^  in  potu  frequenter  usurpata,  reddit 
«uccos  corporis  minus  spumosos ;  cui  si,  propter  spiritus  hebe- 
tudinem  (qui  proculdubio  in  aqua  est  paruni  penctrativus), 
admisceatur  aliquitl  nitri,  utile  esse  cxistiiuomus.  Atque  de 
firmitudine  alimenti  hactenus. 

9.  Quatenus  ad  condensationem  cutis  et  carnium  per  frigus, 
vivaciores  fere  sunt  qui  sub  dio  vivunt,  quam  qui  sub  tecto ; 
atque  qui  in  regionibus  frigidis,  quam  qui  in  calidis. 

10.  Vestes  nimiss,  sive  in  lectis,  sive  i)ortata),  corpus  solvunt. 

11.  Lavatio  corporis  in  frigida,  bona  ad  lougitudinem  vitae*^ 

K  4 
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usus  balncorum  tcpidonim  malus ;  dc  balneis  autem  ex  aquis    ■ 
astringentibus  mineralibus  superius  dictum  est. 

12.  Qualenus  ad  exercitationem ;  vita  otiosa  manifesto  reddii 
cames  moUes  et  dissipabileg,  exercitatio  autem  robusta  (modo 
absint  nimii  sudores  aut  lassitudines)  duras  et  compactas:  etaam 
exercitatio  intra  aquas  frigidas,  qualis  est  natatio,  valde  bona; 
atque  generaliter  exercitatio  sub  dio,  melior  quam  sub  tecto. 

13.  De  fricationibus  (quod  est  exercitationis  genus)  tamen 
quia  alimenta  magis  evocant  quam  indurant^  postea  suo  loeo 
inquiremus. 

14.  Jam  vero  cum  de  duritie  succorum  dictum  sit,  veniendum 
ad  olcositatem  sive  roscidationem  ipsorum ;  quae  perfectior  et 
potentior  est  intentio^  quam  induratio ;  quia  non  habet  iocom* 
modiim,  neque  malum  complicatum:  onmia  enim  qus  ad 
duritiem  succorum  pertinent^  ejusmodi  sunt,  ut  cum  alimenti 
absumptionem  prohibeant,  etiam  ejusdem  reparationem  impe- 
diaiit ;  unde  fit  ut  diutumitati  vitas  cadem  et  prosint  et  obaint; 
at  qua;  ad  roscidationem  succorum  pertinent,  ex  utraque  parte 
juvant;  cum  reddant  alimentum  et  minus  dissipabile  etmagk 
reparabile. 

15.  Cum  vero  dicimus,  quod  succus  corporis  debeat  fieri 
roscidus  et  pinguis,  notandum  est,  hoc  nos  non  intelligere  de  | 
pingucdine  aut  adipe  manifesto,  sed  de  rore  perfuso,  et  (si  ; 
placet)  radical!,  in  ipsa  corporis  substantia. 

16.  Neque  rursus  existimet  quispiam  oleum,  aut  pinguia 
ciborum,  aut  medullas,  similia  sibi  gencrare,  atque  intention! 
nostnc  satisfacere  ;  neque  enim  qua)  perfecta  semel  sunt,  retro 
aguntur ;  sed  talia  debent  esse  alimenta,  quse  post  digestionem 
et  maturationem  tum  demum  olcositatem  in  succis  ingenerent 

17.  Neque  rursus  existimet  quispiam,  oleum  et  pingue  co- 
accrvatum  ct  simplex  difficilis  esse  dissipationis,  in  mistione 
autem  non  eandcm  retinere  nnturam ;  etenim  quemadmodum 
oleum  {)or  sc  multo  serius  consumitur  quam  aqua,  ita  etiam 
in  papyro  aut  sudario  diutius  hosret,  et  tardius  desiccatur; 
ut  priu!>  notavimus. 

18.  Ad  irrorationem  corporis  melius  faciunt  cibi  asaati,  aflt 
furno  cocti,  quam  elixi :  atque  f  mnis  pneparatio  ciborum  cum 
aqua  incommoda  est ;  quinetiam  et  oleum  copiosios  elici  vide- 
Uius  ex  corporibus  siccis  qriam  ex  humidis. 
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liL  GcnenUiter  ad  Irrorntioiicm  corporie  prwlcct  muitus  usils 
iiiaam,  aKidari,  mellis,  amygilalaium  dulcium,  [liucuntin, 
fisOaanm,  dMtylorum,  uvorum  passanim,  uvurum  Corintlii, 
Sasum,  tt  hujuauodi :  contra  onmia  acida,  et  niiniuin  salafti  ct 
1:0010111  atria,  sunt  generationi  aucci  roscidi  oppoeita. 

lenae  Minichgie  eoruroque  diKts '  faverc  exktjmabimur, 
qnsqae  et  nucteofi  et  radices  in  cibU  nut  euniiu  con- 
fivqtMntia  esse  debere  dlcamns ;  quanduquldero  omnia 
aotein  dborum  iinnanacntum  est)  aut  ex  eeniiiiibua 
Maut  ex  radicibt^. 

31.  Ante  omoU  rero  ad  irrarationem  corporis  tnaxinie  Tacit 
Baton  potss.  qw  cibomm  rebiculum  est.  Itaque  in  usu  aint 
foaa  ilii,  qui  ab^qae  omni  acrimoDm  aut  accdine  eubtilea 
luien  ant;  qaal«  sunt  rina  (ut  ait  anua  npud  Plautum) 
vfMttmtt  edtmfwia  *,  et  cerri^a  ejusdem  generis. 

a.  Vljirtmd  (ot  arbitramur)  non  foret  malum,  ai  fiierit 
fifte  H  tcUM;  attameo  quoniam  onme  mel  liabet  aliquid 
■catna  (st  puet  ex  acerriiua  ilia  aqua  qunm  chymici  ex  eo 
otnbsBt,  qoK  etiam  metalla  sohit),  melius  foret,  si  fierct 
iniEa  polio  ex  eoccliafts  non  infudo  leviter,  aed  ita  incorpi»ato 
fHHidBodiim  nd  aolet  ease  in  bvdromelite,  et  qnv  babeat 
TtlMlali-iM  mm  ast  aex  meoonin ;  unde  aqua  craditatem  de- 
pOHt,  eC  McAaniM  onbdlitateiB  acqnirat. 

tS.  Aliide  T^toilM  fim  aut  potoa  boc  hAbcl,  quod  sobtiEi- 
tataoi  geamt  la  partaiM*  Bqnons,  acrinHmiam  in  apiritibus; 
^Mnm  |>imiiB  alile,  MCBsdum  noxioin ;  itaqae  ad  banc 
in  dcJitnu,  pnoM^uam 
soilla  ant  cerrina  bene 
quod  mnuDent   et  maadsnt. 


B   tlitm    ^lana    tntici, 

I,  te.  aed  etim  psrtao  (pata  tertiuo) 

a  (qoalis  waat  ii£cta  potadv^ 

It  aBae  ni£eei  dideea  et 

»\  mtWtm*m  Sen p«t^  ad  loagavitataa  txlillailBi, 


1>$6  HISTORIA  SITJE  ET  MORTI& 

25.  Edam  qnae  in  psotibas  snis  Twlde  tenuia  sant,  et  uUlo- 
minos  nulla  pror«u«  sunt  acrimonia  aut  mordacitate,  utiUa  eont 
in  condimends  cibomm;  qnalem  Tirtutem  inesse  deprdienf- 
nin£  in  panels  qnibnsdam  ex  floiibus ;  floribns  scilicet  hedera, 
qui  in  aceto  infnsi  etiam  gustoi  plaoent ;  floribus  calendula  ^ 
qui  in  u«u  sunt  in  brodiis;  et  floribus  betonioe.  Atquede 
operatione  super  succos  corporis  base  inqoiaita  sunt. 

V. 

OPERATIO  SUP£S  VISCERA  AD  EXTRUSIONEM  ALIMENTL 

Historia. 

1.  Quse  viscera  ilia  principalia  (quse  concoctionis  fontessant) 
stomachum,  hepar,  cor,  cerebrum,  ad  functiones  suaa  probe 
exercendas  confortant  (unde  alimenta  in  partes  distribmintiir, 
sjiiritus  sparguntur,  atque  inde  reparatio  corporis  totius  tnui^ 
igitur),  a  medieis  atque  eorum  dcscriptb  et  consiliis  peteodi 
sunt 

2.  De  splene,  felle,  renibus,  mesenteric,  iliis,  et  pulmonibo^ 
non  loquimur ;  sunt  enim  membra  ministrantia  principalibos; 
atque  cum  dc  sanitate  tractatur,  in  considcrationem  vel  pneci- 
puam  quandoque  vcniunt ;  quia  paliuntur  singula  suos  morboSf 
qui  nisi  curentur,  etiam  in  viscera  principalia  incumint: 
quatenus  vero  ad  prolongationem  vitae  et  reparadonem  pff 
alimenta  et  retardationem  atrophia)  senilis,  si  concoctiones  et 
principalia  ilia  viscera  bene  se  habeant,  csetera  maxima  ex  parte 
ad  votum  sequentur. 

3.  Atque  ex  medicorum  libris  qui  de  quatuor  membronuD 
principalium  confortationc  et  commodis  sermones  faciiuit,de- 
cerpenda  sunt  ea  unicuique  quae  pro  ratione  status  corpone 
proprii  in  disctam  et  regimen  vitae  transferri  poterint :  etcniw 
sanitas  mcdiciiiis  temporalibus  plerunque  indiget;  at  diutruf- 
nitas  vitse  ex  victus  ratione,  et  constant!  medicinarum  juvantiuffl 
seric,  spcranJa  est.  Nos  vero  pauca,  eaque  selecta  et  optiin«» 
proponemus. 

4.  Stomachum  (qui,  ut  aiunt,  est  paterfamilias,  et  ciuusrobar 

>  Marigold.  Montaigne  has  recorded  hb  obligatloiM  to  oertaio  ladfet  vkOr  «^ 
h(^  was  suffering  from  stone  or  fonyel.  supplied  him  with  marigold  broth.  Be  v^ 
however  to  have  dlsd.'Uned  to  viaU  hlinsell'  of  th«ir  kiudiuM. 
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ui  rel!<iiiag  concoctiones  est  fandaoieiitale)  ita  munirc  decet  ct 
confinnare,  ut  ait  absque  intemperic  ctliJuB ;  deinde  aetrictus, 
noD  laxus ;  etiam  mundus,  non  huniorum  fastidiis  oppressuH : 
et  uiliilominus  (cum  ex  seipso,  potius  quam  ex  veiiis,  nutriatur) 
miiiime  prorsus  innnia  aut  jejunus  j  postremo  in  appetjtu  set- 
vandua  est,  quia  appctitus  digestioneni  acuit. 

5.  Miramur  quomodo  ilJud  calidum  bibcre  (quod  apud  an- 
tiquos  in  usu  fuit)  in  desuetudinem  abierit;  iiovlmua  certe 
niedicum  admodum  celebrem,  qui  in  prandio  et  ctrna  jusculum 
etiam  pnecalidum  avide  ingerere  solebat,  et  paulo  post  optare 
ut  regestum  esset;  Neque  enim  mihi  jusculo  opus  est  (inquit) 
fed  calido  tantum. 

G.  Omniuo  utile  arbitramur  primnm  potionem,  sive  vini  aive 
cenrisiaj  aive  potus  alterJus  (cui  quis  insuevit),  in  ccena  semper 
calidam  exhiberi. 

7.  Vinum  extinctionis  auri  utile  arbitramur  ecmel  in  men- 
Hi;  non  quoi]  anrum  aliquid  virtutis  ad  hoc  Inrgiri  credainus. 
Bed  quia  extinctioneiu  omocm  metallicam  in  aliquo  liquore 
istrictioneui  potentcm  indere  novimus :  aurum  autem  deligi- 
moB,  quia  pncter  illam  (quam  optamus)  aatrictionem,  nil  aliud 
metallic^  impressionis  post  sc  relinquit. 

6.  Ofliis  panis  in  vino,  media  mensa,  utiliores  quam  ipsum 
vinum  esse  judicamus ;  priesertim  si  vlnn,  cui  oira  intingatiir, 
rw  marinus  et  cortex  citri  fuerint  infusi ;  idque  cum  saccharo, 
ut  tardius  labatur. 

9.  Usum  cotoncorum  ad  stomaclii  robur  utileni  esse  certuni 
Mt :  melius  tamen  adhiberi  judicamun  in  auccis  dcpuratia  cum 
aaccbaro  (quos  myvas  vocant),  quam  in  camibus  ipsorum  ;  quia 
EtomBcbum  nimis  gravant;  illte  vero  myvie'  post  mensam  aim- 
plices,  at  ante  mensam  cum  aceto,  utilissime  ^umuntur. 

10.  Utilia  stomacho  sunt  prffi  cseteris  simplicibus,  ros-marinus, 
ennla,  mastix,  abstnlhium,  salvia,  mentha. 

11.  Pilulas  ex  aloii,  ct  mastice,  et  croco,  pnesertim  tcm- 
poribua  hiemalibus,  ante  prandium  sumptaa,  probamua;  ita 
tomen  ot  aloe  non  tantum  succo  rosarum  inultia  Ticibus  abtut^t 
sif.  Bed  etiam  in  aceto  (in  quo  dissolutum  fuerit  trajracanthum), 
et  [x>stea  in  oleo  amygdalino  dulci  ct  recenti,  ad  aliquot  boras 
maceratn  ait,  antequam  fotmetur  in  pilulas. 

12.  \'inum   aut   cerviaa  infueionis   abaintbii,  cum    modtco 

'  UiTc  are  Dprareotlr  conserves.  j 
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cnulac  et  santali  citrini^  recte  per  vices  adhibetur;  atque  hoc 
Iiiemc  potius. 

13.  At  asstate,  haustus  ex  yino  albo,  cum  aqua  fi'ogariie 
dilute,  in  quo  vino  pulveres  exquisiti  perlarum  et  testarum  can- 
crorum  fluviatilium,  et  (quod  mirum  fortasse  videatur)  param 
cretse,   fuerint   infusa,   stomachum  o|)time  recreat  et  robor.it. 

14.  At  generaliter  omnia  haustus  matutinus  (quales  fre- 
(juenter  in  usu  sunt)  refrigerantium  (succorum,  decoctioiiiiin> 
ycri  lactis,  hordeatorum,  et  similium)  i'ugiendus  est;  nihilque 
I)ror8US  immittendum  stomacho  jejuno,  quod  sit  frigidum  purum. 
Melius  exhibebuutur  res  hujusmodi  (si  necessitas  postulet)  vel 
bora  quinta  post  prandiuni,  vel  bora  una  post  leve  jentaculum. 

15.  Jejunia  frequentia  mala  sunt  ad  longsevitatem ;  quin- 
etiam  sitis  quaecunque  evitanda,  et  servandus  stomachud  satis 
mundus,  sed  pcrpetuo  quasi  humidus. 

16.  Oleum  olivarum  recens  et  bonum  in  quo  Mithridatii 
nonnihil  dissolutum  fuerit,  inunctum  spinas  dorsi  ex  adverao 
oris  stomacbi,  stomachum  mirum  in  modum  confortat. 

17.  Sacculus  ex  floccis  carmosinis,  infusis  in  vinum  austerom, 
in  quod  infusa  fuerint  myrtus  et  cortex  citri  et  parumcroci, 
super  stomachum  pcrpetuo  gestari  potest.  Atque  de  stomachum 
confortantibus  hactcnus;  cum  etiam  baud  pauca  ex  his,  qus 
aliis  operationibus  inserviunt,  ad  hoc  etiam  juvent. 

18.  Jecori,  si  a  torrefactione  sive  desiccatione  atque  ab 
obstructione  immune  servetur,  nil  ultra  opus  est :  eteniin  ex- 
olutio  ilia  quai  aquositates  generat  morbus  prorsus  est;  at 
reliqua  duo  etiam  senectus  obrepens  inducit. 

19.  Hue  pertinent  vel  maxime  ea  quae  in  operatione  super 
sanguinem  descripta  sunt ;  iis  adjiciemus  pauca  admodum,  sed 
electa. 

20.  Prajcipue  in  usu  sit  vinum  granatorum  dulcium ;  aut  8i 
illud  Iiaberinon  pos»it,  succus  ipsorum  recens  expressus;  mane 
sunicndus,  cum  aliquanto  sacchari,  et  immisso  in  vitrum  {}^ 
quod  fit  cxpressio)  modico  corticis  citri  recentis,  et  garyophyll'^* 
tribus  aut  quatuor  integris :  hocque  usurpetur  a  Februario  au 
fincm  ^Vprilis. 

21.  In  usum  adducatur,  ante  alias  omnes  herbas,  nasturtium; 
sed  tamen  pubescens,  non  vetus ;  usurpetur  sive  crudum^  f*^® 
in  jusculisx  sive  in  potu ;  et  post  banc  cochlearia. 

'  TcUovr  sandal  wood. 
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22.  Aloe,  quocunque  modo  abluta  autcorrecta,  hcpati  noxia ; 
ilaque  nunquatu  famUiariier  eunienda  est.  Khubarbarum  con- 
Ira  vitale  hepali,  modo  tres  ndh'ibeantur  cautioiies :  primo,  ut 
euiuutur  ante  cibum,  ne  desiccct  nimis,  aut  Testigium  styptici- 
tatifl  relinquat:  seciindo,  ut  maceretur  ad  horam  unam  aitt 
doa3  in  oleo  amygdalino  recenti,  cum  aqua  rosacea,  antequam 
alias  infundatur,  aut  detur  in  substantia :  tertio,  ut  vicibus  al- 
ternis  suniatiiT,  alias  simplex,  alias  cum  tarUiro,  aut  porum  salia 
nigri,  ne  leviora  tantum  aaportet,  et  reddat  ma^sam  bumorum 
Riagis  obstlnatam. 

23.  Vinnm  aut  dectictum  aliquod  cbalybeatura,  fer  aut 
(juater  in  anno  sumi  probo,  ad  obstruction's  potentiorea  boI- 
vcndas ;  ita  tamen  ut  semper  prEccedat  haustus  duorum  aut 
trium  cochlearium  olei  amygdalini  dulcis  recentis,  et  scquatur 
niotus  corporis,  prsiscrtim  brachiorum  et  hj-pochondriorum. 

S4.  Liquores  dutcorati,  idque  cum  pinguedine  quadam,  ad 
BTcendam  arffactionem  et  salsedinem  et  to  rre  faction  era  et 
denique  senilitatem  jccorls  prscipue  et  pluriraum  possunt; 
prs^rtim  si  per  vetnstatera  bene  incorporentur ;  tales  fiant  ex 
fructibus  et  radicibus  dulcibus ;  scilicet  vina  et  potus  ex  uvis 
fiassifi  rccentibua,  jujubis,  csricis,  dactvlis,  pastiuai^is,  bulbis 
fiire  potadis,  et  bujusmodi,  cum  admistione  lycoritiie*  quan- 
doqne  ;  etiam  potus  ex  granis  Indicia  (qua:  maj/z  vocant),  cum 
mixtura  dulcium,  plurimura  conferU  Notandum  est  autem, 
intentionem  prreservationis  jecoris  in  moUitie  quadam  et  pin- 
gucdine  longe  potentiorem  esse  ilia  altera  qure  pertinet  ad 
apertionem  jecoris;  quie  potiud  innuit  ad  sanilatetn  quam  ad 
diuturaitatcm  vitffl  ;  nisi  quod  obstructio  ea  quiE  inducit  torre- 
iactionem,  oique  malitiosa  est  ac  alife  arefactiones. 

2o.  Bodices  cicboree,  spinachis,  betic,  a  meduUia  purgalas, 
atque  ad  teneritudinem  coctas  in  aqua,  cum  tertia  parte  vini 
albi,  pro  condimentis  I'amiliaribus  cum  oleo  ct  aceto,  laudo; 
etiam  gemmas  sive  caulea  asparagi,  pulpns  artiplicis^,  et  radices 
bardansc,  debilis  modis  elixas  et  conditas;  et  juscula  (tempore 
FOTs)  ex  t'oliia  pubesceutibua  vitium,  et  herba  Tiridi  triticL 
Alque  dc  jecure  muniendo  hactenu& 

26.  Cor  juvameiitum  susclplt  niaxline,  atque  nooumcutum. 


'  So  In  lb*  oHgiDBl.    Glytt/rrhita:  (wb[cb  j^  no  dou 
i>  Mlvtllotrd  la  BlHetbaarai!  9  edition,  —  J.S 

ukf?     [Qu,  iw  p.  1^3.  uuU  3.  —J.  S.] 
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ex  aere  quern  spiramus ;  ex  vaporibns ;   atqne  ex  affectibus: 
atque  complura  ex  iis,  qua;  de  spiritibus  supra  dicta  sunt,  huo 
transferri  possunt ;    indigesta  autem  moles  cordialium  apod 
medicos  ad  intentionem  nostram  parum  valet;   attamen  qns' 
venenorum  malignitati  occurrere  deprehenduntur,  ea  demiiffl 
ad  mimiendas  cordis  vires  sano  cum  judicio  adhiberi  possunt;  I 
praBsertim  si  sint  ex  eo  genere>  quod  non  tarn  propriam  veneni  | 
naturam  frangat,  quam  cor  et  spiritus  in  venenum  insurgere  \ 
faciat.     Atque  de  cordialibus  consule  tabulam  superius  poutam. 

27.  Aeris  bonitas  in  locis  expcrientia  potius  dignoscitor, 
quam  signis.  Optimum  judicamus  aerem  spirare  in  locis  seqds 
et  planis,  atque  ex  omni  parte  perflatilibus ;  si  fuerit  terra  siocSf 
neque  tamen  prorsus  arida,  aut  arenosa  ;•  quaeque  emittat  8e^ 
pillum  et  amaraci  genus^  et  hinc  inde  caules  mentsB  campestris; 
quasque  sit  non  prorsus  rasa,  sed  arboribus  nonnullis  (ad  om- 
bram)  sparsim  consita;  atque  ubi  rosa  rubi  spiret  aliqnid 
muscatellum  et  aromaticum :  flumina  si  adsint,  nocere  potins 
arbitramur,  nisi  fuerint  exigua  admodum,  et  limpida,  et  glarcosa. 

28.  Aerem  matutinum  cettum  est  vespertino  esse  magis  vita- 
lem,  licet  ad  delicias  alter  magis  ametur. 

29.  Aerem  a  vento  agitatum  paulo  leniore,  aere  coeli  sercni 
focliciorem  esse  arbitramur :  optimus  autem  est  Zephyrus  mata- 
tinus,  et  Boreas  postmcridianus. 

30.  Odores  ad  confortationem  cordb  praecipue  utiles  sunt; 
neque  tamen  ao  si  odor  bonus  esset  aeris  boni  prasrogativa. 
Certum  enim  est,  quemadmodum  invcniuntur  aercs  prorsus 
pestilentes,  qui  non  tantum  foetent  quantum  alii  minus  noxii> 
similiter  inveniri  e  contra  acres  saluberrimos  et  spiritibus  ami- 
cissimos,  qui  aut  prorsus  sint  inodori  aut  ad  sensum  minn0 
grati  et  fragrantes.  Atque  omnino,  ubi  degitur  in  acre  bono, 
odores  per  vices  tantum  repeti  debent:  odor  enim  continuus 
(licet  optimus)  spiritus  nonnihil  onerat, 

31.  Laudamus  ante  omncs  alios  (ut  etiam  superius  innui- 
mus)  odores  ex  plantis  vegetantibus  et  non  avulsis,  in  acre 
aperto  cxceptis ;  quales  sunt  ex  violis,  floribus  garyophylli  (tarn 
majoris  quam  minoris),  floribus  fabarum,  floribus  tilias,  floribus 
sive  pulvisculo  vitium,  floribus  madre-selve,  floribus  parietariiB 
luteal ;  rosa  muscatella  (nam  cactcne  rosae  germinantes  parcc 
emittunt  odores),  fragaria  (prsesertim  moriente),  rubo  ?uftvi 
(praecipue  ineunte  vere),  mentha  campestri,  lavendula  florentc; 
atque  in  regionibus  calidioribus,  malo  arantio,  citrio ;  myrtOj 
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koro:  itoque  ombulatio  aut  scseio  inter  tiujusmCMli  auras  in  usu 
esse  debet. 

32.  Ad  cortiU  juvamentuin,  otlorea  re friger antes  calidioribua 
anteponimua:  suffitua  itaquc  matutiniiB,  aut  sub  calorea  meri- 
diei,  oplimus  fuerit,  ex  ^quia  portionibus  aceli,  oqtife  rogacetc, 
et  vini  gcnerosi,  super  laminfim  ferri  r^uasi  candentem  fuaorum. 

33.  NequG  vero  Matri  Telhiri  libarc  nos  quis  existimet,  b\ 
pnecipiamus  inter  fodiendum  aut  terram  vertendam  Tinum 
generosum  superinfundi. 

34.  Aquam  e  floribus  arantionim  bonam,  cum  modica  parte 
af\ax  rosaceas  et  vini  frngrantis,  etiani  per  naree  attrahi,  aut 
per  Bjringem  errhini  more  immitti,  (sed  rariua)  bonum  est. 

35.  At  masticittio  (quamvis  non  Iiabeamus  betel),  etdetentio 
ore  eorum  qua;  spirituB  fovent  (licet  assidua)  utilia  adinodum 
t,      Fiant  itaquc  grana  autpusilli  pastilli  ex  ambra,  et  muHCO, 

et  Hgno  aloes,  et  ligno  Rhodio,  ct  rndice  iridis,  et  rosa :  atque 
formentur  ilia  grana  aut  pastilli  per  aquam  rosaceam,  qum 
per  paululum  balaanii  Indi  transicrit. 

36.  Vaporca  vero  qui  ex  rebus  intro  sumptis  cor  muniunt 
et  fnvent,  ha;c  tria  lialjere  debent ;  ut  aint  amici,  clari,  et 
refrigerantes.  Caliditaa  enim  vaporum  mala;  atque  ipsum 
Tinum,  quod  putatur  habere  vaporem  soluinmodo  oalefacieutem, 
non  expers  est  prorsua  qualitatia  opiata;.  Claros  autcm  vaporea 
TocamuB  coa,  qui  plus  habent  ex  vapore  quam  ex  exlialatione, 
neque  snnt  oinmno  fumei  nut  fuliginoal  aut  unctuoai,  ^cd 
humidi  et  a;quales. 

37.  Inter  turbam  inulilcm  cordiaJium  pauea  ad  diretam  in 
usu  eaae  debent;  loeo  omnium,  arabragriaia,  et  croeua,  et  gra- 
num  kermea,  ex  calidioribus ;  atque  radices  bugloaai  et  bora- 
giniB,  atque  mala  cltria,  et  limouea  dulcea,  et  ponia  fragrantia, 
ex  frigidioribua,  Etiam  eo  (quo  diximua)  modo,  ct  aurum  et 
margarita:,  non  tantum  intra  vcnaa,  sed  etiam  in  transitu  et 
cirea  pnceordia,  aliquid  possunt ;  per  refrigerium  scilicet,  abs- 
que aliqua  noxia  qualitate. 

38.  Dc  lapide  bezoar,  ob  multas  probationcs,  virtuti  ejus 
fidem  non  prorsus  derogamus;  sed  omnino  modus  ejus  sum- 
pUonis  talis  esse  debet,  ut  facillime  virtus  ejus  i^ommunicetur 
spiritibus.  Itaquc  nee  in  jusculia,  nee  in  ayrupis,  nee  in  aqua 
rosacea,  aut  bujuamodi,  usum  ejua  probamus;  sed  tantum  ia 
vino,  aut  aqua  cinnamonii,  aut  hujusmodi  distillato,  seil  itiiiii, 
son  calido  aut  forti 
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39.  De  affcctibu?  jam  supcrius  inquisitum  est:  iUud  tentum 
djicimu8,  omne  desiderium  magnum  et  constans,  et  (ut  lo- 
[iiuntiir)  lieroicnm,  ct.rdisvirtutes  roborare  et  ampliare:  atque 
[e  corde  hactenus. 

40.  Ad  cerebrum  quod  attinet  (ubi  cathedra  et  universitas 
pirituum  animaUum  residet),  qua  superius  inquisita  sunt  de 
>pio  et  nitro  et  subordinatis  ad  ipsa,  et  de  conciliatione  somni 
)lacidi,  etiam  hue  aliquatenus  spectant-  IUud  quoque  certum, 
serebrum  tanquam  in  tutela  stomachi  esse ;  ideoque  qu»  8to^ 
nachum  confortant  et  muniunt,  cerebrum  per  consensum  jurant 
itque  hue  similiter  transfem  debent.  Adjiciemus  pauca,  tm 
externa,  internum  unum. 

41.  Balneationem  pedum  omnino  in  usu  esse  volumus  ad 
minus,  semel  in  septimana ;  balneumque  fieri  ex  lixivio  cum 
pale  niirro,  et  salvia,  camomilla*,  foeniculo,  samsucho,  et  coslo, 
cum  foliis  angelicas  viridis. 

42.  Suffitura  laudamus  etiam  quotidianum  mane  ex  rore- 
niarino  arido,  ramulis  lauri  siccis,  et  ligno  aloes ;  nam  ffummi 
suavia  caput  gravant.  _ 

43.  Cavendum  prorsus,  ne  capiti  per  exterius  admoveantur 
calida;  qualia  sunt  aromata,  non  excepta  nuce  muscata:  et- 
enim  calida  ilia  ad  plantas  pedum  praecipitamus,  ibique  solum 
applicari  volumus.  Unctioncm  vcro  capitis  levem  ex  oleo,  cum 
rosa  et  myrto  et  parum  salis  et  croci,  laudamus. 

44.  Memorcs  eorum  quae  de  opiatis  et  nitro  et  simiUbus  ante 
proposuerimus,  quae  spiritus  tantopere  densant,  non  existimamus 
abs  re  fore,  si  semel  diebus  quatuordecim  accipiantur  in  brodio 
niatutino  grana  tria  vel  quatuor  castorei,  cum  modico  seminis 
angelicae  et  calami  aromatici ;  quae  et  ipsa  cerebrum  roborant, 
et  in  densitate  substantiae  spirituum  (quae  ad  vita;  longsevita- 
tcni  tarn  nccessaria  est)  motus  vivacitatem  et  vigorera  excitant. 

45.  In  confortativis  quatuor  viscerum  principalium,  ea  pro- 
l^osuimus,  quae  et  propria  sunt,  atque  electa,  atque  in  diaetam 
et  regimen  vitic  transfcrri  tuto  et  commode  possunt :  varietas 
enim  medicamentorum  ignorantiae  filia  est ;  neque  multa  fet' 
cula  (quod  aiunt)  tam  viultos  morbos  fecercy  quam  muUa  w*- 
dicamenta  paucas  curas.  Atque  de  operatione  super  viscera 
rrincipalia,  ad  extrusionem  alimenti,  haec  inquisita  sunt 

>  Sn  \\\  the  oriKlnal  Chamcemelo  is  substituted  in  Blackbourne's  edition  ;  andthl**' 
no  noubt  tne  clnssical  form  of  the  word.  But  where  the  difference  is  more  than  o^ 
of  orthogrnphy,  I  have  thought  it  better  to  preserve  the  form  adopted  by  Bacon.—''* 


mSTOBIA  VlTiE  ET  MORTIS.  193 


VI. 

TIO    8TJPEB    PARTES    EXTERIORES  AD  ATTRACTIONEH 

ALIMENTI. 

Histaria. 

iicet  concoctio  bona,  per  partes  interiores  facta,  primas 
ad  probam  alimentationem  teneat,  tamen  concurrere 
debent  actiones  partlum  exterionim ;  ut  sicut  facultas 
r  alimentum  emittit  et  extrudit^  ita  facultas  partium  ex- 
m  idem  arripiat  et  attrahat;  quoque  imbecillior  fuerit 
8  concoctionis,  eo  magis  opus  est  auxilio  concurrente 
tis  attractivse. 

Lttractio  valida  partlum  exterionim  excitatur  praecipue 
►tum  corporis,  per  quem  partes  calefactae  et  confortata) 
turn  ad  se  alacrius  vocant  et  attrahunt. 
llud  vero  maxime  cavendum  et  prohibendum;  ne  idem 
et  calor,  qui  ad  membra  novum  succum  evucat,  membrum 
io  succo,  quo  antea  perfuaum  erat,  nimium  exolvat. 
^ricationes  huic  intentioni  optime  subserviunt,  factae  pra;- 
mane  :  sed  hoc  perpetuo  comitetur,  ut  post  fricationem 
is  inunctio  cum  oleo,  ne  attritio  partium  exteriorum  eas 
•spirationem  reddat  effoctas. 

^roxima  est  Exercitatio,  per  quam  partes  ipsas  se  con- 
et  concutiunt ;  modo  sit  moderata,  et  qua5  (ut  superius 
n  est)  nee  sit  celeris,  nee  ad  ultimas  vires,  nee  ad  lassi- 
n ;  verum  in  hac  ipsa  atque  fricatione,  eadem  est  ratio 
10,  ne  corpus  nimium  perspiret :  itaque  exercitatio  melior 
•  dio  quam  sub  tecto,  et  hieme  quam  estate ;  atque  in- 
exercitatio  inunctione  non  tantum  claudi  debet,  ut  fri- 
sed  etiam  in  exercitationibus  vehementioribus  adhibenda 
tio,  et  in  principio  et  sub  finem,  more  athletarum. 
id  exercititionem,  ut  quam  minimum  aut  spiritus  aut 
exolvat,  utile  est  ut  usurpetur  stomacho  non  prorsus 
Itaque  ut  exercitatio  ncc  stomacho  replete  (quod 
um  interest  sanitatis)  nee  jejuno  (quod  non  minus  in- 
longitudinis  vitae)  usurpetur,  in  usum  adduci  debet  jenta- 
mane,  non  ex  medicamentis,  aut  haustibus  matutinis,  aut 
18818,  aut  ficubus,  aut  hujusmodi ;  sed  plane  ex  cibo  et 
at  levi  admodum  et  modica  quantitate. 
.II.  o 
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7.  Exercitationes  ad  irrigationem  membromin  debcnt  esse 
membris  omnibus  quasi  ssquales;  non  ut  (quemadmodam  ait 
Socrates)  tibias  moveant,  brachia  quiescant  ^  nee  e  contra;  sed 
ut  partes  universse  ex  motu  participent;  atque  omnino  ti 
yitam  prodest^  ut  corpus  nunquam  diu  in  eadem  positura  pe^ 
maneat;  sed  singulis  semi-horis  ad  minus  posituram  mutet, 
praeterquam  in  somno. 

8.  Quae  ad  mortificationem  usurpantur,  ad  ▼ivificatlonem 
traduci  possunt ;  nam  et  indusia  setosa,  et  flagellationes,  et 
omnis  exteriorum  vexatio,  vim  eorum  attractivam  roborat. 

9.  Urticationem  commendat  Cardanus,  etiam  ad  melancho- 
liam;  verum  de  hac  parum  nobis  compertum  est;  et  suspects 
nobis  est  ilia,  ne  propter  venenatsim  nonnuUam  qualitatem 
urticaB,  serpigines  usu  frequent!  inducat  et  mala  cutis.  At- 
que de  operatione  super  partes  exteriorcs  ad  attractionem 
alimenti,  base  inquisita  sunt. 

VIL 

OPERATIC   SUPER   ALIMENTUM   IPSUM  AD  INSINUATIOHEir 

EJUSDEM. 

Historia, 

1.  Reprehensio  vulgaris  de  multis  ferculis  censorem  potius 
decet,  quam  mcdicum ;  aut  utcunque  constantiae  sanitatis  utilis 
esse  potest,  ad  longitudinem  vitae  noxia  est;  propterea  quod 
mistura  alimentorum  varia  et  aliquantum  heterogenea  exituia 
reperit  in  venas  et  succos  melius  et  alacrius,  quam  simplex  et 
homogenea ;  cum  inluper  ad  appetitum  excitandum  (qui  acies 
est  digestionis)  plurimum  possit.  Itaque  et  mensam  variam  et 
mutationes  subinde  ciborum,  pro  temporibus  anni  aut  aliast 
probamus. 

2.  Etiam  illud  de  simplicitate  ciborum  absque  condimendsy 
simplicitas  judieii  est ;  cum  condimenta  bona  et  bene  electa  sint 
prasparationes  ciborum  saluberrimaB,  atque  turn  ad  sanitatem 
tum  ad  vitam  conferant 

3.  Videndum  est,  ut  cum  cibis  durioribus  conjungantur 
potus  fortiores,  et  condimenta  quae  penetrent  et  incidant;  cum 
cibis  contra  facilioribus,  potus  tenues  ct  condimenta  pinguia. 

4.  Cum    paulo   ante  monuerimus,  ut  prima  putio  in  ^^ 

*  Xen.  Syrop.  IL  17. 
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Sxcipiator  calida;  nunc  addlmus  quod,  ad  prteparationem  eto- 
nuchi,  etiam  semi-hora  ante  cibum  bonus  haustus  potus  (cui 
qoisque  maxime  insuevit)  c;ilidus  usurpetur ;  sed  parum  aroma-- 
tizatus  ad  gratiain  saporis. 

5.  Prseparatio  ciborum,  et  panis,  et  potuum,  si  bene  et  in 
ordine  ad  intentionem  instituatur,  magni  est  prorsus  momenti ; 
licet  sit  res  mechanica,  et  sapiat  culinam  et  cellam ;  cum  tamen 
loDge  pnestet  fabellis  de  auro  et  gemmis  et  hujusmodL 

6.  Humectatio  succorum  corporis  per  praeparationem  ali- 
mentorum  humidam,  puerilis  res  est;  ad  fervores  morborum 
nunnihil  facit;  ad  alimentationem  vero  i*oscidam  onmino  con- 
tnuia  est;  itaque  elixatio  ciborum  loDge  inferior  est,  ad  in- 
tentionem nostram,  assatione  et  coctionc  in  furno  et  similibus. 

7.  Assatio  debet  fieri  igne  vivido,  et  celerius  perfici;  non 
igne  lento  et  nimia  mora. 

8.  Comes  omnes  solidiores  in  usu  esse  debcnt  non  prorsus 
recentes,  sed  nonnihil  salis  ezpertie;  ex  sale  ipso  autem  in 
meniia  eo  minus  sumi  debet,  aut  nihil  omnino.  Sal  enim  ali- 
mento  incorporatus  magis  valet  ad  distributionem,  quam  per  se 
Bumptus. 

9.  Debent  in  usum  adduci  macerationes  et  infusiones  car- 
luum  Tans  et  bonas  in  liquoribus  idoneis,  ante  assationes; 
quemadmodum  quandoque  in  usu  sunt  similia  ante  coctiones  in 
f^mo,  et  in  muriis  aliquorum  piscium. 

10.  At  pulsationes  et  tanquam  yerberationes  carnium  ante- 
qoam  coquantur,  baud  parvam  rem  prsestant :  certe  in  confesso 
^t  et  perdices  et  phasianos  in  aucupio,  et  damas  et  cervos  in 
^enatione  occisos,  (nisi  fuerit  ea  fuga  longior)  gratiores  esse 
etiam  ad  gustum.  Pisces  autem  nonnuUi  fiagellati  et  verbe- 
i^ti  evadunt  meliores.  Etiam  pyra  duriora  et  austera,  atque 
aliinonnulli  fructus,  compressione  dulcescunt.^  Bonum  esset 
in  usom  adduci  carnium  duriorum  nonnullam  pulsationem  et 
contusionem,  antequam  ignem  patiantur;  idque  ex  optimis 
pnsparationibus  erit 

11.  Panis  modice  fermentatus,  et  valde  parum  salitus,  optl- 
I&1I3  est ;  quique  etiam  in  furno  ferventi  satis,  nee  admodum 
danguido,  coctus  est. 

12.  Potus  praeparatio  ad  vitam  longam  simplici  fere  prae- 
^pto  constat:  atque  de  aquae  potoribus  nihil  attinet  dicere; 
P^^tesi  hojusmodi  diasta  (ut  alibi  diximus)  vitam  aliquandiu 

>  See  Porta,  Nat  HiMg.  xi?.  I. 
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ttmm  AtfcK,  Bt  partes  Eqaorii  mat. 
lemMlmiu:  bne  vetoitate  mmfBa  flfaile  crit  ^nrc,  quB 
fpf(nit  jjmrtjm  paalo  nAtiEavni,  tyuiliH  tod  boIIo  aniotes; 
ttaiTae  (le  tnftmone  to  doKt  miIimwIh!  aBoqas  ptngms,  qtos 
i^iritixoin  aerimniikin  aowpeecat,  jam  mtea  pcsceptmn  est: 
ert  et  alio*  moiIiH  sfaHqiM  taftmine  nrt  mxtaim;  is  est,  nt 
TuiDor  pntna  ontinoo  agHelor.  «ve  per  Tectoram  is  miri,  aire 
ptT  vtctunnn  in  cniris,  flive  aaependendo  ntres  ex  fimibaa 
efMMiac  r^dotidie  ^taado,  ant  alHs  hnjnaoodi  modis:  certom 
etiim  eat,  tnotum  ilium  localem  partes  eabtiliiare,  ac  spiiitiia 
in  partibuN  mteriin  ita  fermenUre,  ut  acedmi  (qood  potre- 
factinnM  g'^nnN  est)  non  vaceDt. 

13.  Vergent«  autem  eenectnte,  etiam  talis  prxporatio  cibo- 
mm  intthucnda  ert,  qnte  sit  lanqoara  m  media  via  ad  chylum. 
AtqiJ«  dc  din  til  lotion  ibns  ciborum,  menB  nngie  sunt ;  etenini 
pnrtio  niitritiva  vel  optima  Don  aocendit  ia  vaporem. 

14.  Incriioralio  cibi  et  potu.s,  antcquam  concurrant  in  ato 
macho,  i^nuluB  est  ad  chylum;  ilaque  eumantur  re)  pulli,  vel  per- 
dicGM  Gt  phasiani,  et  similia;  et  coquantur  in  aqua  cum  pamm 
Bali«;  dcinde  miimientur  et  eiccentnr;  postea  eive  in  mu^to 
■ivo  in  nervinia  Torve^cente  infundantur,  cum  parnm  saccharL 

\5.  Ctiom  exprcKHionea  ciborum  et  concisiones  minutx,  bene 
onditro,  iwnibuH  utiles  aunt;  co  magis  quod  officio  dentiiim  in 
mnndiirutinne  ('[itod  pncparatiotiis  prsecipuum  genua  est)  fere 
(iiiHtttuaiitur. 

16.  Atque  de  juv.imcntis  ejus  defectua  (dentium  scilicet 
niboriK,  ad  cihum  molendum)  trJa  aunt  qua  confeire  poseint, 
Primiim,  ul  alii  dcntoa  rcnoscantur:  id  quod  difficile  omnino 
CMC  vidotur,  nco  posee  perfici  absque  instaurntione  corporis 
tntimn  et  potenti.  Secundum  est,  ut  mnndibula  per  astrin- 
Ki'nlia  dcbitft  ita  firmentur,  ut  officio  dentium  aliqua  ex  parto 
mifflccrp  [HMnint:  quod  non  male  cedere  posse  TJdetur.  Ter- 
Uum,  ut  diuiit  nit  ita  prtcparatus,  ut  lata  masticationo  non  egeat; 
qwHl  pnimptum  est  et  expcdituui. 

t  ctiam  cogitatio  de  quantitate  cibi  et  potus,  earn 

.1  nonnuUo  quaudiHiue  ad  irrigatiouem  corporis  utilem 

a  ot  i^puiie  prul'usEc  et  pcrpotationes  non  omnino 

I  auiiL     AUyaa  ilc  'O|icraliouc  fiui>er  olimenta  et  eo- 

wpnmtionein  luce  inquisita  sunt. 
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VIIL 
OPERATIC   SUPER   ACJUM   ULTIMUM   ASSIMILATIOKia 

Connexio. 

De  actu  ultimo  assimilationis  (quern  operationes  tres 
proxime  prsecedentes  intuentur)  brevis  et  simplex  erit  prae- 
<^ptio ;  resque  magis  explicatioue  indiget,  quam  prseceptione 
aliqaa  varia. 

Commentatio, 

1.  Certum  est  corpora  omnia  assimilandi  quae  in  contiguo 
^ont  desiderio  nonnullo  indui.  Id  faciunt  generose  et  ala- 
friter  tenuia  et  pneumatica,  veluti  flamiiia,  spiritus,  aer  : 
tt  contra,  quae  molem  habent  crassam  et  tangibilein,  debiliter 
sdmodum  ;  eo  quod  desiderium  illud  assimilandi  a  fortiori 
Jesiderio  quietis  et  se  non  movendi  ligetur. 

S.  Certum  est  itidem,  desiderium  illud  assimilandi,  in 
owle  corporea  ligatum,  ut  diximus,  et  inutile  redditum,  a 
oJore  aut  spiritu  in  proximo  liberari  nonnihil  et  exeitari,  ut 
^ro  demum  actuetur ;  quae  unica  est  causa  cur  inanimata 
^n  assimilent,  animata  assimilent. 

3,  Gjrtum  et  hoc  quoque  est ;  quo  durior  sit  corporis 
C(»nsistentia,  eo  illud  indigere  majore  calore  ad  stimulum 
Assimilationis  ;  quod  in  senibus  male  omnino  cedit  ;  quia 
partes  sunt  obstinatiores,  calor  imbecillior.  Itaque  aut 
<>l«tinatio  partium  mollienda,  aut  calor  inteudendus  ;  atqiie 
de  malacissatione  membrorum  postea  dicemus,  cum  jam 
^te  etiam  plura  quae  ad  duritiem  hujusmodi  prohibendam 
€t  prsevenieudani  pertinent  proposuerimus.  De  calore  autem 
Jnteiidendo  jam  simplici  pra^cepto  utenmr,  si  prius  etiam 
alterum  axioma  assumpserimus. 

4.  Actus  assimilationis  (qui  a  calore,  ut  diximus,  circum- 
fuso  excitatur)  est  motus  admodum  accuratus  et  subtilis,  et 
in  iniiiimis.  Omnes  autem  hujusmodi  motus  tum  demum 
sunt  iu  vigore,  cum  omnis  localis  motus  cesset  qui  eum 
olturheL  Etenim  motus  separationis  in  homogenea  qui  in 
l^cte  est,  nt  flos  supernatet,  serum  subsidat,  nunqnam  fiet 
^  lac  leniter  agitetur :  neque  putrefactio  ulla  in  aqua  aut 
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mifelta  |irric«(|i.'t,  fii  ilk  coutinuo  loraliter  movrantur.  E^ 
liiM  iliu|ii«  ijiuft  RHKumpta  sunt,  hoc  jam  ad  tnqulsitioBt^R|1 
[>Ni-Heiitviii  (r<»[i('Iu(luriius. 

ii.  A<^ttiH  i[>Ht>  nasiitiilalionls  perfii^itur  pnecipue  in  somno 
At  ipiitftti,  prti'Mertiiii  vi;r8U8  nururain,  facta  jam  distributiotie: 
tidii  liuliuitiUH  i);itur  aliuil,  quod  ad  pra'cipieti<luiit  uccurrit, 
iiini  lit  hoiiiiiiuN  (lui'iiiiniit  in  ciilido  ;  atque  iasuper,  ut  ver- 
HUH  aiiruiaiii  nuiiiutur  aliqua  iiiuiictiu,  vel  iudusium  intia- 
ctuiii,  exoiiaiiM  iiuiili'iate  catorein,  atque  post  illud  sumptum 
ri*dliitti|{rvtar  huhiuus.  Alque  dt;  actu  ultimo  assiiiiilationis 
)u»o  iiiquiiiita  suae. 


OI-tUATlU    SL'rKK   INTENEKATIONKM    EJUS   QUOD   A&EFIERt 
CtKHT.  SIVK  HALACIS^ATIO  COKPOEI& 


Coniitxio. 
De  iut^a«ratioiit>  per  iaterius,  qu;»  per  mattas  ambaevs 
et  oirv'uitus  tit,  utn  atitiieutatiuuts  quaiii  detentitMiis  spiritiK. 
I^idwqut^  seuaiiii  perdcitur)  superius  inquisituiu  est ;  de  i» 
aiitt^iti  t|uw  tit  ptfr  exterius  et  quasi  subito«  slve  d«  corpoie 
uitttiiciiisiui^t  jum  vifiettduiu  tfst. 

I.  \a  tabula  de  restitutiuut;  Peiia  in  juT^ntutetn,  Medes, 
iHlUi  til  sti  moliri  tiot^ret,  unm  [iropOMiit  ntiunem  re!  confin- 
vudw;  ui  <.vrpu:i  Muiet  in  frusta  ooovidi-nitur.  dtjiinie  in  Ieb«te 
vuui  lULHliciuiK'Uiitt  4uibuHliuu  ducot{uer^mr.  Ctfctio  fiirla^w 
!jii(ua  ad  hoc  nquirvtur,  uouci&ioQfl  ia  inula  scilicet  aaa  eat 

UPU& 

3.  .Vttainun  ationt  conci»io  in  trusUt  wihihenila  aliiiunfiecuts 
vidciur.  iH>u  terru,  ^  Judiciu  :  cum  uaitu  vtEOsrum  ut  paraunt 
eit  uMiiiisteatia  luuilum  diver^a,  Dove^iee  <>»t  ut  inteucratiii 
ipeorum  mm  ii^eni  Diudi&  ftlwolvaiur,  e«>i  ui  in&tiHuttur  etum 
aiit){ulurtuiti  prwicr  eit  4Un>  [MM-Qiiviit  ad  tntcuttnUiuaeia  tDQus 
iww«w  i»r[N>ri6 :  de  qua  tiuntii  priamat. 

3.  Htiic  upetHtiuoi  per  bftln<m,  unctitiue^  et  aunilia  (:ii  taada 
^t  qjus  ret  alji(utt  potesta:^/  ^wiisScri  vcrisixnile  oM;  circa  qua 
"beerviuKu.  mai  tw  iiuw.  '^■t'liuuiifi 
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4.  Non  nJniis  induljjenJuin  est  sjiei  qiioil  Uxa  res  conlici 
p<«8et,  propter  ea  quie  fieri  cemimua  in  imbibitionibud  et  nia- 
c(>ratioiiibuB  inaiiimatoruni,  per  quaa  ilia  imcnerantur;  cujus 
aliqua  exempla  superius  uddusimus ;  f ncilior  vuiiu  est  operatio 
htijusmocli  sujK-r  inanimata,  quia  attriihunt  et  eugunt  liqufires: 
ai  in  cnrpcre  aninjali  diSioilior,  quia  motua  in  iis  fertur  potiu:s 
■d  circa  m  fere  ntiam. 

5.  Ideo  liitlnea,  quae  in  usu  eunt,  emolHentia  parum  proBunt, 
K^  obsunt  potius ;  quia  extrahunt  magia,  quara  imprimunt; 
et  solvunt  compagem  corporis,  potius  quani  coni-olidant. 

6.  Balnea  et  unctiones,  quse  operationi  prajsenti  (corporis 
6»-i licet  bene  et  solide  nmlacissandi)  ineervire  poasint,  trea 
dcbent  habere  proprietates. 

7.  Prima  et  pra;c!pua  est,  ut  conetent  ex  iis  qux  tota  sub- 
Eiaotia  Eimilia  sunt  corpori  et  earn!  humanis,  qii^eque  sint 
Tanquam  a!ma  et  nutricaiitia  per  exterius. 

8.  Secunda  est,  ut  habcant  admista  ea  qiice  eubtilitatc  non- 
nulla  imprimant,  ut  vim  nutriiivam  eorum  quibus  adraiscentur 
iusinuent  et  inculcenL 

9.  Tenia,  ut  recipiant  nonnuilam  mixturam  (licet  rcliquls 
longe  minorena)  eorum  qu*  sunt  astritifjeuliu  ;  iioti  austeia 
mut  acerba,  sed  unctuosa  et  confortaTitia ;  ut  dum  reliqua  duo 
ojierentur,  interim  prohibeatur  (quantum  fieri  potest)  exhiilatio 
e  corjwre,  quse  virtutem  maliLci.seantium  perdat;  sed  potius  ut 
|ier  aslrictionem  cutis  et  clausuram  mcatuum,  motui  ad  intra 
proiijoveatur  et  juvetur. 

10.  Cnnsubatautiale  maxime  corpori  humano  est  sanguis 
tepidus,  Tel  ex  bomine  vel  ex  aliia  animalibu^:  at  FicSni 
illud  commentum,  ad  instaurationem  virium  in  senibuw,  de 
exuctione  sanguinis  human!  ex  brachio  ado)  esc  cutis  sani', 
leve  admodum  est:  etenim  quod  per  interius  nutrit  nullo 
modo  debet  esse  a'qnale  aut  plane  homf^eneum  corpori  quod 
nutrilur;  ted  aliquatenus  inf'erius  et  subordinatum,  ut  sublgi 
jMissil ;  at  in  exterius  applicatis,  quanto  subiitantia  est  siniilior, 
tanto  consensus  melior. 

11.  Ah  antiquo  reccptum  est,  balneum  es  sanguine  infiin- 
lium  «aiiare  lepram,  et  cames  jam  corruptao  restituerc' ; 
Bileo  ut  boo  ipsuiD  fucrit  rcgibus  quibuadaui  invidice  apud 
Iilc-bc-m.  '■'}>' 

'  Dt  VIL  TruA  li.  U.  '  Sre  Nk-fphor.  *li.  33.,  and  rUni-,iii\,  5, 
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12.  Proditum  est  Heraclitum,  hydrope  laborantem,  se  in 
Tcntre  calido  bovis  nuper  occisi  imniersisse.'  'J 

13.  In  U8U  e^t  BaoguU  tepidus  catulorum  felis,  ad  erysipOM 
lata  et  inHtaurnndaa  carnea  et  cutem. 

14.  Eracluum  aut  membrum  aliquod  absciiisiiin,  aut  ex  quo 
sanguis  nliaa  nimlum  prafJuit,  utiliter  iDseritur  iii  ventrem 
alicujUH  animalia  nuper  di^scctum  ;  nam  potenter  operatur  ad 
tiiat<!n(lum  oanguinem;  sanguine  memliri  absciasi  sanguinem 
recentem  animalie  per  consenaum  eorbente  et  ad  se  vehe- 
ment«r  trabente  ;  unde  et  ipse  sistitur  et  refluit. 

15.  Multum  in  uau  est  in  morbis  extremia  et  quasi  deepe- 
nitis,  ut  columbEO  acissiB,  alire  post  aliiia  mutntie,  ad  plantas 
pedum  legroti  apjKinantur;  unde  sequitur  iDterdum  auxllium 
luirabile  ;  id  vulgo  iniputatur,  quaai  maligna  morbi  traherent ; 
ped  iitcunque  caput  petit  ista  medlcatio,  et  spiritus  auimalea 
con  furl  at. 

10.  VcPum  balaCR  ista  et  unctionea  aanguinolenta:  nobis 
vidcntur  aordidn  et  odiog£e;  videndum  de  aliis,  qua;  minuij 
fortasao  habont  fastidii,  neque  tamen  minus  juvamenti. 

17.  Potit  sanguincm  igitur  recentcm,  siintlia  substantia  cor- 
poiia  humani  auut  alinientosn,  carues  pinguiores,  boviuie,  suillic, 
cervinie;  oetrea  biter  pieces;  lac,  butyrum;  vitclla  ovorum; 
pollen  tritici ;  viuum  dulcc,  aut  saccharatuin,  aut  mulsum. 

16.  Qun  admisceri  debent  ad  impressionera,  sunt,  loco 
omnium,  sales,  pneaertini  niger;  etiara  viuuin  (cum  spirita 
tiiryeat)  imprimit  et  utile  eat  vebiculum. 

19.  Aetringentia  ejus  generis  quas  descripsimus,  unctuosa 
sciUoet  et  oonfortantia,  sunt  crocus,  mastix,  et  myrrha,  et 
baccie  myrti. 

20.  Ex  his,  pro  noatro  judicio,  optime  fiet  balneum  quale 
desidonuuua.     Medici  et  posteri  meliora  repcrient. 

21.  Longe  autem  potentior  fiet  operatio.  si  balneum  qui 
pnigtosuimus  (qucd  caput  rei  esse  arbitramur)  comitetor  qi 
dniplex  opeiationie  series  sive  ordo. 

22.  Primo,  ut  balneum  priBcedat  fricatio  corporis,  et 
tmclio  ex  oleo,  cum  aliquo  spissamentoj  ut  virtna  et  caloP^ 
huuiectans  balnei  potius  subintrct  corpus,  quimi  nquea  piirs 
Uquoria;  Delude,  sequalur  babieiini  ipsum,  ail  hunts  forte 
duaa.      A    balaeo  autem    emplastretur    cor{)ua   ex   masticew 
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mjirha,  tragncantbo,  diupaJma,  oroco,  ut  cohibeatur  (quan- 
tum fieri  potest)  perspiratio,  donee  malncum  paulatim  verta- 
tor  ia  eolidum;  idque  per  Tiginti  quatuor  horas,  vel  aiiipllu^ 
Poetremo,  amota  empWlratione,  fiat  unctJo  cum  olco,  addito 
Bale  et  croco ;  et  renovetur  balneum  post  quatriduum,  cum 
emplastratioue  et  unclione  (ut  prius),  et  continuetur  hujus- 
modi  malacissatio  per  mensem  unum. 

23.  Etiam  durante  tempore  malacissationis  utile  judicnmus, 
et  pro])riiiin.  et  secundum  Intentionem  nostram,  ut  corpus  bene 
ntitriatur,  et  ab  acre  f'rigiJo  abstineatur,  et  nil  nisi  c;ilidum 
bibatur. 

24.  Hoc  vero  {ut  initio  in  genere  monuimus)  est  ex  iis  quia 
nobis  experimento  probata  non  sunt,  sed  descripta  tantummodo 
ex  collimationc  ad  finem.  Etenim  meta  poalta,  aliis  lampada 
tradtmus. 

25.  Neque  ncgligenda  sunt  fomenta  ex  corporibus  vivis. 
yicinua  ait  (neque  id  per  jocura)  Davidem  contubernio  puellio, 
alias  salubritcr,  sed  nlmis  sero  ueum  fuiase ' ;  debuerat  autem 
sddere,  quod  puellam  illam,  more  virginum  Perfia;,  oportuissct 
inungi  mynha  et  eimilibus ;  non  ad  delicias,  sed  ad  augend^im 
Tirtutem  lomenti  ex  corpore  vivo. 

26.  Barbaroaaa,  rotate  extremn,  ex  consilio  medici  Judaji 
puenilos  continue  stomacho  et  iliie  npplicabat  ad  fomenta': 
etiam  senea  nonnulH  canlculas  (animalia  scilicet  inter  caliJis- 
Bima)  stomacbo  noctu  applicare  coneueverunt. 

27.  De  hominibus  quibusdam  nasonibus  (qui,  irrisionis  per- 
tar*i,  na^iorum  tuberes  et  quasi  surcnlos  amputarunt,  atque  in 
brachiorum  uluas,  incisione  nonnulla  adapprt.is,  ad  lempua  iii- 
Bin-nmt,  aique  iiide  nasoa  magis  decentes  effbrmarunt)  incre- 
bmt  relalio  quasi  certa,  idque  in  muHis  nominibus:  ea  si  vera 
lit,  conseasum  carois  ad  carnem,  prsesertim  vlvarum,  plaue 
trstatur. 

28.  De  intcneratione  particulari  viscerura  principniium,  sto- 
maclii,  pulmonum,  jecoris,  cordis,  cerebri,  spinalis  medullre, 
rcniim,  fellis,  iliorum,  venarum,  arteriarum,  nervorum,  cartda- 
ginum,  ossium,  nimis  longa  t'oret  inqulsitio  et  pi  sescripiiu ; 
cum  jam  non  praxim  instruamus,  aed  indicationes  ad  praxim. 

'  Dr  Titi  pnxluccnili.  II.  R.  Tbcro  Is  r  mj-sticnl  vbaptir  in  Roger  Bacon's  tract, 
I>t  niatiiaiid.  Srnrtl  Aradtnlibtu.  wbii'ti  tall  tranilatur  Browne  coDtcivet  to  rpliite  to 
Vil>  moUt  of  >B|>pi>rl1ng  anlm*!  hvnt. 

'  Tiul.  JiMlu^  Siog.  *i.  la  llaTiodiniu. 
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OPERATIC  SCPER  ESPURGATIOXEM  SDCCI  TETEHI9  ET  EE- 
6TITUTIONEM  6CCCI  NOVl,  8IVB  EENOVATIONEM  FEB 
TICE3. 

Historia. 
Licet  quie  bic  ponemus  superius  fere  pneoccupata  sint,  tamen 

quit  ieta  opei-atio  est  ex  principalibua,  retractubiu 

fusiua. 


I  ea  paulo 


1.  Certum  est,  boves  aratores  atque  laboribus  exbaostos,  in 
powua  nova  et  lieta  admissoe,  carnes  recipere  teneras  et  juve- 
nilea ;  idqtie  e?u  et  palato  comprobari ;  ut  tnanife^tum  eit 
carntuiD  inte  aeration  em  non  esse  difScUem :  verum  et  carnia 
inteneratianem  efejiiuB  repctitam  ctiam  ad  osaa  et  membranas 
et  eimilia  pervcnire  posse  verisimile  est. 

2.  Certum  est,  dia;tas  quro  in  uau  sunt,  ex  gualaco  priecipue, 
atque  ex  sarsa  perJIla,  et  china',  et  sassafras,  prsesertim  longius 
continuiitas  et  secundum  rc_^ulas  rigidiorcs,  uaiversum  corpuria 
euccum  primo  attcnuare,  deinde  coueumere  atque  sorbere; 
quod  manifestissimum  est  quia  morbum  Gnllicum  usque  ad 
puminositates  provectura,  quique  iniimos  corjiorLs  siiccoa  occu- 
jiaverit  et  depravaverit,  ex  illis  diietis  posse  curari  pi-obaium 
est:  atque  inauper  quia  a; que  nianifcstum  est  per  hujusmodi 
dieeta-i  homines  factua  macilentos,  pallidua,  et  quasi  cadaverosos, 
paulo  post  impinguari,  culorari,  et  uiauifesto  renovari.  Qiiatn- 
obrem  liujusmodi  diict^i^,  vergente  letate,  semel  bienmo,  ad 
intentiouem  nnstrain  utiles  esse  onmino  existimatuus,  tanquam 
exuvina  et  t^pnlia  seipfutum. 

3.  Fidenter  dicimus  (ncque  vero  quia,  rogo,  nos  inter  Hie- 
reticos  Catharos  I'eponat)  purgatiouea  rupetitaa,  atque  factas 
familiares.  longe  magis  ad  diuturuitatem  vits  fueere,  quam 
exercitia  et  sudores.'  Id  autem  fieri  necesse  est,  si  teneatur 
quod  positum  est;  unctionea  corporis,  et  meatuum  ab  extra 
oppletiones,  et  aeris  exclusiunes,  et  ispiritus  iu  ma^sa  corporis 
detentioues,  plurimum  conducere  ad  vitnm  longatvam.  Ktcuim 
certissimum  est,  per  sudorcs  et  perspiratioues  exteriorea,  non 
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eolum  hnmores  et  vaporea  e xcre men ti tins  exhalari  ct  nbsuini : 
sed  una  etiam  succos  et  spiritus  bonus,  qui  Doa  tarn  facile  rc- 
parantur :  in  purgationibus  autcm  (nisi  fuerint  admoduin  im- 
moderate) noti  item,  cum  super  liumores  pnccipue  operentur. 
Purgatioaed  auteni  ad  banc  intentionom  optima  sunt,  qun; 
paulo  ante  cibum  sumuntur,  quia  deeiccant  minus ;  ideoque 
debent  esse  ex  iis  catbarticis,  qase  ventriculum  minime  tur- 
bant. 

Iiitentiones  operationum  quas  proposuimus  (ut  arbitrn- 
niur)  verissim^e  sunt  j  remedia  intentioriibus  tida.  Neque 
creilibile  est  dictu  (licet  baud  pauca  ex  ipsia  velut  picheia 
vidtfri  possiiit)  quanta  cum  cura  et  dflectu  ea  a  uobis 
examinata  fuerltit;  ut  sint  (salva  semper  intentione)  et 
tuta  et  efficacia.  Rem  ipsam  experinientum  et  coinpro- 
babit  et  piomovebit.  Talia  autem  in  omnibus  rebus  sunt 
opera  consilii  cujusque  prudcntioris ;  quas  sunt  efi'ectu  ad- 
miranda,  ordiae  quoque  egregia,  tiiodls  faciendi  tanquam 
vulgaria. 

ATKIOLA  MORTIS. 
AdAitiA.  O^  atriolis  mortis  jam  inquirendum;  id  est, 
**"**■  de  iis  quffi  accidanl  morieutibus  in  articulo  mortis, 
et  paulo  ante,  et  post :  ut  cum  multls  viis  perveniatur  ad 
morttfm,  intelligi  possit  in  qute  communia  iila;  desinani ; 
pra^-ipue  in  mortibus  qucs  inf'eruntur  per  indicrentiaiii  natu- 
ne,  potius  quani  per  violentiam ;  tanietsi  etiam  illiquid  ex 
his  propter  rerum  connexionem  inspergeudum  sit. 

Hisloria. 

1.  Spiritus  vivus  videtur  tribua  iiidigere,  ut  subsiaiat :  motu 
Commodo;  refrigcrio  temperate ;  et  alimento  idoneo.  Flamma 
Tero  duobuH  ex  his  tantum  indigero  videtur ;  motu  niniirum  et 
ilimento;  propterea  quod  flamma  simplex  sit  substantia,  spi- 
ritns  compoiiita ;  ita  ut  si  tranaeat  paulo  propiua  iu  naturam 
flammeam,  ee  pcrdat, 

2.  Ktiam  fl^imma  majore  flamma  et  potentiore  resolvitur  ct 
Decatur,  ut  bene  notavit  Anstoteles' ;  multo  magia  gpiritus. 

3.  Flamma,ei  compriraaturnimium,extinguitur;   ut  ceraere 

■  ProUcms,  III.  22.  and  ixxlii.  2. 
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est  in  candela,  euperimposito  vitro :  etenim  aer  per  calorem 
dilatatus  contrudit  flammam,  eamque  minuit  et  extinguit; 
neque  in  caininis  concipitur  flanima^  si  materies,  absque  spotlo 
aliquo  interjecto,  compingatur. 

4.  Etiam  ignita  compressione  extinguuntur ;  veluti  si  Ciu> 
bonem  ignitum  ferro  aut  pede  fortiter  comprimas^  extinguitar 
statim  ignis. 

5.  At  ut  ad  spiritum  veniamus;  si  sanguis  aut  pU^a 
irniat  in  ventriculos  cerebri^  fit  mors  subito ;  cum  spiritus  non 
habeat  ubi  se  moveat. 

6.  Contusio  etiam  capitis  vehemens  inducit  subitam  mortem, 
spiritibus  in  ventriculis  cerebri  angustiatis. 

7.  Opium  et  alia  narcotica  fortiora  coagulant  spiritum, 
eumque  privant  motu. 

8.  Vapor  venenatus,  spiritui  totaliter  odiosus,  infert  mortem 
subitam,  ut  in  venenis  mortiferis,  quae  operuntur  per  maligni- 
tatem  (ut  loquuntur)  specificam ;  incutit  enim  fastidium  spi- 
ritui,   ut  amplius  movere  aut  rei  tam  inimiese  occurrere  nolit 

9.  Etiam  extrema  ebrictas,  aut  crapula,  quandoque  inferunt 
mortem  subitam ;  cum  spiritus  non  tam  densitate  aut  maligni- 
tate  vaporis  (ut  in  opio  et  venenis  malignis),  quam  ipsa  copia, 
obruatur. 

10.  Extremus  moeror  et  metus,  pnesertim  subitus  (ut  fit  in 
nuncio  malo  et  improviso),  quandoque  dant  subitam  mortem. 

11.  At  non  solum  nimia  compressio,  sed  etiam  nimia  dilatatio 
spiritus,  mortifera. 

12.  Gaudia  ingentia  et  rcpentina  complures  exanimarunt 

13.  In  magnis  evacuationibus,  quales  fiunt  in  secandis  hy- 
dropicis,  exeuntibus  confcrtini  aquis;  multo  magis  in  ingen- 
tibns  et  repentinis  profluviis  sanguinis,  sequitur  so^pius  mors 
subita ;  idque  j)er  meram  fugam  vacui  in  corpore,  omnibus 
affatim  moventibus  ad  spatia  implenda  qua3  exinaniuntur,  atque 
inter  alia  spiritu  ipso :  nam  quoad  profluvia  sanguinis  tardiora, 
res  spectat  ad  iudigentiam  alimeuti,  non  ad  refusionem  spiritua 
Atcjue  de  motu  spiritus,  in  tantum  vel  compresso  vel  eflFuso  ut 
mortem  inferat,  base  inquisita  sunt. 

14.  Veniendum  ad  indigentiam  refrigcrii.*  Cobibitio  re- 
spirationis  mortem  infert  subitam,  ut  in  omni  sufTocatione  aut 

I  The  theory  of  Aristotle  touching  respiration  was,  that  it  was  necessiij  in  order 
to  keep  the  aninial  heat  t'l-um  becuming  excisaive.     Sec  bis  De  Iie*pirai. 


ttnagulatione.  Ncque  Umen  videtur  res  referri  debcre  tarn 
aJ  iaipedimeDtum  motus,  quam  ad  impeilimeatum  refrigerii; 
(jiiia  aer  DJinia  calldus,  licet  libi.Te  altractus,  uon  niiniia  suffocat, 
quiuQ  si  inhibeatur  resjiiratio;  ut  fit  tn  iis,  qui  Buflbcati  ali- 
qoaodo  Emit  es  carbonibus  incensia,  nut  litliauthracibus,  aiit 
pariecibus  reccnter  dealbatis,  in  cubiculis  clausis,  igne  etiam 
afc^nso :  quud  genua  mortis  traditur  fuisse  imperatoris  Jo- 
(iiuani.  Aut  etiam  ex  balncis  sicuia  euper-calefactis,  quod 
DBurpatuiD  fuit  io  nece  Fauebe,  Constantini  magin  uxoris.' 

15.  Valde  piiaillum est  teoipus,  quo  natuia  anhelitum  repetit, 
atque  expelli  fuHginem  aiiris  in  pulmones  attract!,  et  rccentem 
intro-reeipi  desiderat;  vix  certe  ad  tertiam  partem  minutfe. 

16.  Rursus  pulsus  arteriarum  et  motus  cordis,  systoles  et 
diastoles,  triplo  velocior  quam  respiratio;  adco  ut  si  fieri 
[MMset  ut  ille  motus  in  corde  absque  inbibtta  respiratione  sisli 
posset,  eeqneretur  mors  etiam  celerius  quam  ex  strangulatione. 

17-  Usus  tamen  et  conauetudo  in  hue  naturali  actione  re- 
epirationis  nonnihU  valet ;  ut  iu  urinatoribus  Deliis  et  pisca- 
toriliua  perlarum,  qui  perpetuo  usu  decuplum  temporis  ad 
minimum  retinere  anbelitum  possunt,  plusquam  pro  ratione 
all  or  am  hoininum. 

18.  Sunt  ex  auimalibus,  etiam  ex  iia  qua;  pulmones  babent, 
alia  quae  ad  longiue  tempue,  alia  quoi  ad  brevius,  anbelitum 
cohibere  possunt;  piout  majore  scilicet  aut  niinoro  indigent 
refrigerio. 

19.  Pisces  minore  indigent  refrigerio  quam  animalJa  terrc- 
8tria :  indigent  tamen,  atque  refrigerantur  per  brancbias ;  atque 
quemadmodnm  terrestria  aerem  nimia  fervidum  aut  occluauni 
noo  fenint,  ita  et  pisces  in  aqua  glacie  totaliter  et  diutius  co- 
opcrta  suffocantur. 

20.  Si  spiritua  insultum  patiatur  ab  alio  calore,  proprio  longe 
vehcmentiore,  dissijwtur  et  perditur.  Si  enim  prupriura  ca- 
lorem  noo  suatineat  absque  refrigerio,  multo  minua  alicnum 
intensiorem  tolcrare  potest ;  id  cernitiu- in  febribus  ardentibua, 
ubi  calor  hnmorum  putrefactorum  calorem  nativum  euperat, 
n^qtie  ad  exiinctionem  aive  di^sipationem. 

21.  Somn!  quoquc  indigentia  et  uaus  refertur  ad  refrigerium. 
Motus  enim  epiritum  nttenuat  et  rarefaeit,  et  calorem  ejus  acult 
et  inU'iidiU     Sumnus  contra  motum  et  diacursum  ejus  sedat  et 
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compescit.  Etsi  enim  somnus  actiooes  partium  et  epir 
mortualium,  et  oidqcdi  motum  ad  circumfereiitiam  corjKuns  i 
boiet  et  promoveat ;  t;imcn  motum  propriiun spiritus  v ivi m 
ex  parte  consopit  et  tninquillat.  At  eoninus  regtilarJter  e 
infra  24  horaa  natune  humaoEe  debetur,  idque  ad  sex  nut  quinque 
huros  ad  minimuin ;  licet  sint  etiam  in  hoc  parte  qiiandoque 
naliinc  miraciila;  ut  rcfertur  de  Mscenate ',  quod  longo  tern- 
jH)re  ante  obitum  non  dormiesct.  Atquede  indigenda  refrigerii 
od  gpiritum  conservandunij  hicc  ioquisita  ant. 


22.  Quod  vero  ad  tertiam  indigenUam  attJnet  (alimenti  sci- 
licet) videtur  ilia  ad  partes  potius  quam  ad  epiritum  vivum 
Iieriincre.  Facile  enim  quis  credat,  spiritum  vivum  subsistere 
in  identitate,  non  per  successionem  aut  renovalionem.  Atque 
quoad  animam  rationalem  in  bomine,  certo  certius  est,  eam  nee 
ex  traduce*  esse,  nee  reparari,  ncc  interire.  Loquuntur  de 
Bpiritu  natural!  animalium,  atque  etiam  vegetabllium,  qui  ab 
itla  altera  eesentialiter  et  formaliter  differt;  ex  horum  enim 
oonfusione  metempsyebosis  ilia,  et  innumera  tain  etbaicorum 
quam  biereticorutii  commenta  emanarunt. 

23.  lienovatio  per  alimentum  in  corpore  humano  regulariter 
eliigulis  diebus  requirilur.  Triduanum  auiem  jejiinium  sanis 
vix  toleratur:  usus  tamen  et  consuetudo,  etiam  in  liac  parte, 
baud  parum  ralet :  at  morbo  longuentibus  inedia  minus  gravis 
est.  Etiam  ^omnu?  alimentnlioni  nonuilii)  parat,  quemadmoduro 
contra  exercitatio  cam  efflagitat  mngis.  lavi-nti  etiam  auDt 
(sed  raro)  aliqui,  qui,  quodam  naiune  miraculo,  sine  cibo  et 
potu  ad  tempus  non  mediocre  vixenint. 

24.  Corpora  morlua,  si  non  inlerclpiantur  a  putredine,  dJu- 
tiiie  #ine  notablli  absumplioQe  subsistunt :  at  corpora  viva  non 
multum  ultra  triduum  (ut  dictum  est)  nisi  reparenlur  per  nli- 
uentationem;  id  quod  indicat  citam  Ulom  abeumptionem  ease 
(>pu9  spiritus  vivi,  qui  aut  se  reparat,  aut  partes  ponit  in  neces- 
sitate se  re|iar:)ndi,  aut  utninque :  quam  rem  etiam  Qlud  ad- 
8truit  tquod  paulo  ante  notatum  est),  nempe,  quod  pos^t 
aninialia  sine  alimento  pnulo  diutius  durare,  s!  dormiaot.  At 
etHunus  omntno  nil  aliud  e^t,  quam  receptio  qtiritu^  vivi  in  se. 

2  J.  Copiosa  niuiis  et  continua  effluxio  eangulois,  quails  ali- 

'  PHnj.  Ttl  ss. 

<  **  lliHTliruu  tit  dirrn  quod  uiima  hitrllfctm  tradui'iturctun  «niiiir  ~ £ 

TkumaA,  Sim.  TkMLi.  Ili^  3. 
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quudo  fit  ab  IiEemorrhoiJibus,  interilum  a  vomitu  sangiiinpo, 
veJiii  interioribus  reseralia  aut  fraclis,  interJiim  ex  vulnerlbua, 
mmem  infert  festiiiam:  cum  fanguia  venarum  sanguini  arte- 
riaruin  ministret ;  eanguia  arteriarum,  spiritui. 

26.  Haud  parvum  est  quantum  cibi  et  potus,  quod  homo 
bis  \a  die  paslus  intra  corpus  recipit :  longe  plus,  qunm  aut  per 
■ellam  aut  per  urinain  aut  per  sudores  egerit:  nil  mirum 
(inqtiif),  cum  reliquum  iu  suecoe  et  siibstantiara  corporis  mu- 
tctnr.  Kecte :  eed  cogita  paulisper,  quod  ea  accessio  fit  bis  in 
die,  neque  tamen  corpus  esundat ;  similiter,  licet  spiritus  repa- 
rutur,  tamen  quanto  suo  non  enormiterexi:resclt,' 

27.  Nil  altinct  adease  alimentum  in  gradu  rcmotOj  sed  ejus 
generis  et  ita  prjeparatura  et  minietratum,  ut  siiiritus  in  illud 
agere  posslt.  Nequc  enim  baculua  cerei  sufficiet  ad  flammam 
C<>DtinuandaTU,  nisi  adsit  cera ;  neque  boniinca  lierbis  soils 
ptisei  poftsiint :  atque  iode  fit  atrophia  senilis,  quod  licet  ad^it 
ciro  et  sanguis,  tamen  spiritus  est  factua  tarn  paucus  et  rarus, 
et  nucci  et  sanguis  tarn  effceti  et  obstinati,  ut  non  teneat  pro- 
portio  ad  alimentandum. 

28.  Subduc.imus  calculoa  indigentim,  secundum  cursum  na- 
liirs  ordinariiim  et  consuetum.  Explicatione  motus  sui  in 
rentriculis  cerebri  et  nervk,  indiget  spiritus  pcrpetuo :  mohi 
cordis,  tertia  parte  momenti ;  respiratione,  singulis  mnmentis ; 
flomno  et  alimento,  intra  triduum;  potentia  ad  alimentandum, 
quasi  post  octoginta  annos.  Atque  ei  aliqui  ex  his  indigen- 
tils  non  suecurratur,  eequitur  mors.  Atque  trta  plane  es^c 
videotur  atriola  mortis :    destitutio  spiritus,  in  motu  suo ;  in 

efrigerio;  in  alimento. 

Manila.  1.  Erraverit,  qui  exiatimet  spiritum  vivum,  ex- 
emplo  flammsB,  perjietuo  geuerari  et  extingui,  uec  ad  temiiua 
aliquod  notabUe  durare.  Neque  enim  hoc  facit  flamnia  ipsa 
ex  natura  sua,  sed  quia  inter  inimica  rcrsatur :  nam  flamma 
intra  flammam  durat.  At  spiritus  vivus  inter  amica  degii 
et  obsequia  plurima.  Itaque  cum  flamma  sit  substantia 
mnmentunea,  aer  autem  substantia  fixa,  spiritus  vivi  media 
ett.  ratio. 

2.  De  interitu  spiritus  per  destructionem  oi^anorum 
(qualis  fit  per  morbos  et  violentiam)  non  est  inquisiiio 
prawns  (ut  ab  initio  diximus);    tametsi  et  ille  in  cadem 
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tria  atriola  desinat.     Atque  dc  ipsa  forma  mortis  haoc  is- 
quisita  sint. 

29.  Duo  sunt  magni  prsBCursores  mortis;  alter  a  capii^, 
alter  a  corde  missus:  convulsio  et  extremus  labor  pulsus; 
nam  ctiam  singultus  ille  lethalis  est  convuljjionis  genus;  labor 
antem  pulsus  lethalis  habet  velocitatem  insignem,  qiiandoqui^ 
dem  cor  sub  ipsa  morte  ita  trepidet,  ut  systole  et  diastole  fen 
confundantur ;  habet  etiam  conjunctam  debilitatem  et  humili- 
tatem^  et  saspius  intermissionem  magnam,  labascente  motu 
cordis,  nee  fortiter  aut  constanter  insurgere  valente. 

30.  Prfficedunt  etiam  mortem  in  propinquo  summa  inquie- 
tudo  et  jactatio ;  motus  manuum  fioccos  colligendo ;  nixus 
prehensionis  et  tentionis  fortis ;  dentes  etiam  fortiter  compri- 
niere;  glutire  vocem;  tremor  labii  inferioris;  pallor  oris; 
memoria  confusa ;  sermonis  privatio ;  sudores  frigidi ;  corporis 
elongatio ;  sublatio  albuginis  oculorum ;  faciei  totius  alteratio 
(naso  acuto,  oculis  concavis,  gems  labantibus);  linguiB  con- 
tractio  et  convolutio;  frigus  extremitatum ;  inaliquibus  ernisao 
sanguinis  aut  spermatis;  clamor  acutus;  anhelitus  creber; 
inferioris  maxillse  lapsus,  et  similia.^ 

31.  Mortem  sequuntur  sensus  omnis  et  motus,  tam  cordii 
et  arteriarum  quam  nervorum  et  artuum,  privatio  ;  impotentia 
corporis  se  sustentandi  ercctum ;  rigor  nervorum  et  partium ; 
depositio  omnis  calorie ;  paulo  post  putrefactio  et  foctor. 

32.  Anguillie,  serpentes,  et  insecta  diu  moventur  singulis 
partibus  post  concisionem ;  ut  etiam  rustici  putent  partes 
singulas  ad  se  rursus  uniendum  cxpedire.  Etinm  ares  capi- 
tibiis  avulsis  ad  tempus  subsultant:  quin  et  ccrda  animalium 
avulsa  diu  palpitant.  Equidem  meminimus  ipsi  vidisse  hominis 
cor,  qui  evisceratus  erat  (supplicii  genere  apiid  nos  versus  pro- 
ditores  recepto),  quod  in  ignem  de  more  injectum  saltabat  in 
altum,  primo  ad  sesquipedern,  et  deinde  gradatim  ad  minus; 
durante  si)atio  (ut  meminimus)  septem  aut  octo  minutaruin. 
Etiam  vetus  et  fide  digna  traditio  est,  de  bove  sub  evisccra- 
tionem  mugiente.  At  magis  certa  de  homine,  qui  eo  supplicii 
genere  (quod  diximus)  evisceratus,  postquam  cor  avul?uni 
penitus  esset,  et  in  carnificis  manu,  tria  aut  quatuor  verla 


^  This  Is  taken  from  the  Pranotiones  of  Hippocrates,  whose  description  of  th< 
appearance  of  a  person  in  articulo  mortis  has  given  ri^e  to  the  phrase  **fi4cit-d  Uij^ 
pocraticu.** 
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precnm  andhus  est  pruferre;  quod  idcirco  mngis  credibile 
cso  diximus  quam  illud  dp.  sacrificiu,  quia  anient  amici 
fiujusmodi  reoriim  niercedem  dare  carnilic],  ut  offidum  suiim 
pemctssime  expediat,  quo  illi  celerius  a  doloribus  liberentur ; 
m  eacrificiis  vero  non  videmus  cauAam  cur  eimilis  pricstetur 
a  sacerdote  diligcntia. 

33.  Ad  resuscitandum  eos  qui  dcliquia  animi  aut  catalepsea 
rabitn^patiunUir  (quorum  haud  pauci,  absque  i>pe,  etiam  expi 
raturi  fuiBsenl),  hsec  sunt  in  usu.  Eshibitio  aquaruni  ex  vino 
distil latarum  (quaa  aquas  vocamua  calidaa  et  cordiales) ;  inflexio 
corporis  in  prouum ;  obturatio  fortia  oris  et  narium ;  flexio  digi 
tomm  cum  tortura  quadam  ;  evideio  pilorum  barba;  aut  capitis; 
ftictio  parllum,  pnesertim  faciei  et  extremorura ;  subita  inspei^ 
ao  aquro  frigidK  in  faciem ;  etrepitus  acuti  ct  subiti ;  appoBrtio 
ad  nares  aquiG  rosacefe,  cum  aceto,  in  languoribus ;  incensio 
plumanim,  pannorum,  in  BufTocatiune  ut^ri :  at  maxime  Bartt^o 
fefTefacta  ulilis  est  apoplecticis ;  etiam  fotua  arctua  corporum 
TiTorum  aliquibus  profuit. 

34.  Complura  fueruat  exempla  hominum  tanquam  mor- 
tuoruni;  aut  exposllorum  e  lecto,  aut  delatorum  ad  fuaua, 
quinetiani  nonnullorum  in  terra  conditorum ;  qui  nihilonunuB 
reTixwunt;  id  quod  in  iia  qui  conditi  sunt,  rcpertum  est 
(terra  aliquanto  post  aperta)  per  obtusionem  et  vulneralioneui 
capitis  ex  jactatione  et  nlxu  cadaveris  intra  ferotrum :  cujus 
exemplum  recontlssimura  et  maxime  mcmorabile  fuit  Joanuia 
Scoti,  0ubtilis  iHius  et  scholastici ;  qui  a  servo,  cum  sepultus 
«ewt  absente,  fquique,  ut  videtur,  hujusmodi  cafalepsium  ejus 
iymptomata  noverat)  aliquanto  post  etFoasus,  in  tali  statu 
TTpertDs  eiat ':  et  aimile  quiddsm  accidit  nostra  Rtnte,  in  per- 
sona lii^trionis  sepulti  Cantabrigiie.  Memini  me  accepisse  de 
generoso  quodam,  qui  ludibundus  ex  curiositate  deaiderabat 
scire  qualia  patereutur'  in  patibulo  auspensi,  seaeque  sus- 
pendit,  suptr  scabellum  ae  allevans  et  delude  ae  demittens, 
putans  eliaiQ  [wnes  ee  ftiturum  ut  scabellum  pro  arbitrio  auo 
recuperaret !  id  quod  facere  non  potuit,  sed  tatiien  ab  amico 
pn&ientc  adjiitus  est :  ille  int^rrogatua,  quid  paasus  esset  ? 
retulit  Be  doloreni  non  sensisae;  sed  primo  obvers:itain  aibi 
fuuFse  circa  oculos  specieui  tguia  et  inccndii;  deiride  extreme 

'  Thli  tlory  U  F»mlnc<).  anil  u  >l  seems  aufficlcnlJy  refuted,  by  Wadding  Id  hl> 
lif((>f  Iiun>  Scotiu  ( 1644}  p.  60.  ft  wij.     It  «u  Dot  UievugtORi  o(  tbe  FranviKUU  to 
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nigredlnis,  sive  tenebrarum ;  postremo  coloria  cujusdam  ccenilei 
pallidioris,  sive  thalassini ;  qualis  etiam  conspicitur  sacpe  animo 
linquentibus.  Audivi  etiam  de  medico  adhue  vivente,  qui 
hominem  qui  se  siispenderat,  atque  per  horam  dimidiam  ras- 
pensus  manserat,  in  vitain  fricationibus  et  balneis  calidis 
reduxerat;  quique  etiam  profiteri  soleat^  se  non  dubitare, 
quin  suspensum  quemcunque  ad  tempus  prajdictum  revocare 
posset,  modo  cervices  ei  per  impetum  prima;  demi8si<mis  noB 
jFuerint  eflfractie. 


DISCRIMINA  JUVENTUTIS  ET   SENECTUTI8. 

Ad  Art.  16.  1.  Scala  huraani  corporis  talis  est:  concipi;  vivi- 
ficari  in  utero ;  nasci ;  mamilla ;  depulsio  a  mamilla ;  usus  ciK 
et  potus  ab  initio,  qualis  infantibus  convenit;  dentire  primo, 
circa  annum  secundum ;  incipcre  gradiri ;  incipere  loqui ;  den- 
tire secundo,  circa  annum  septimum ;  pubescere,  circa  annum 
duodecimum  aut  dccimum  quartum ;  potentem  esse  ad  gene- 
randum^  et  fluxus  menstruorimci ;  pili  circa  tibias  et  axillas; 
barbescere ;  atque  hue  usque,  et  quandoque  ulterius,  grande- 
scere ;  deinde  roboris  artuum  status  et  ultimitas,  etiam  agilitatis; 
canescere  et  calvescere ;  cessatio  menstrui  et  potentiie  genera- 
tionis;  vergere  ad  decrepitum,  et  animal  tripes;  mori.  In- 
terim animus  quoque  suas  habet  periodos,  sed  per  annos  non 
possunt  describi:  ut  memoriam  labilem,  et  similia,  de  quibos 
postea. 

2.  Discrimina  juventutis  ct  senectutis  haec  sunt.  Cutia 
juveni  laevis  et  explicata ;  seni  arida  et  rugosa,  priesertim  circa 
frontem  et  oculos :  carnes  juveni  teneroe  et  molles ;  seni  du- 
riores:  robur  juveni  et  agilitas;  seni  diminutio  virium  et  mo* 
tuum  tarditas :  juveni  coctionum  validitas ;  seni  debilitaa; 
juveni  viscera  mollia  et  succulenta;  seni  salsa  et  retorrida: 
juveni  corpus  erectius  ;  seni  inclinatio  in  curvum :  juveni  con- 
stantia  artuum;  seni  dcbilitas  et  tremor:  juveni  humored bi- 
liosi,  et  sanguis  fervidior  ;  seni  humores  phlegmatici  et  melan- 
^holici,  et  sanguis  frigidior:  juveni  venus  in  promptu;  seni 
tardior :  juveni  succi  corporis  magis  roscidi ;  seni  magis  crudi 
et  aquei :  juveni  spiritus  multus  et  turgescens ;  seni  paucus  et 
jejunus  :  juveni  spiritus  densus  et  viridis  ;  seni  acris  et  rarus; 
juveni  sensus  vivaces  et  integri;  seni  hebetiores  et  dcficicntes: 
juveni  dentes  robusti  et  integri ;  seni  debiles,  attriti  et  decidoi: 
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r  jureni  pUi  colorafi ;  eeni,   ciijuscuDqiis  fuerint  colons,  can! : 

I  juveni  coma;  Beni  calvitiea:  juveni  pulsus  grandior  et  incitit- 

1  tior;   eeni  obscurior  et  tardior:  juveni  morbi  magis   acut'i   ct 

I  cnrabiles;  aeni  magia  chroiiid,  et  curatu  difficiles:  juveni  viil- 

i  citius  coalesceotia ;    eeni  tardiua:  juveni  gense    florentes 

I  calure  ;  i^eni  aut  pallida  aut  rubicund^,  ntque  sanguine  spisao ; 

I  jureni  niinirmolestia  ex  catarrhis;  seui  major:  neque  actmus 

e  praficiftut  ecnee  (quoad  corpus)  nisi  quandoque  in  obe- 

I  ntat«in ;  cujuu  causa  pra-slo  est,  quia  corpora  senum  nee  bene 

j  perapirant,   nee  bene  aesimilant:  pinguedo   autem  nihil  aliud 

\  fst,  quam  exuberantia  alimcnti  ultra  id   quod  excernilur  aut 

Iperfecte  assimllatur.     Etiam  in  quibusdain  senibus  in  cdaci- 

E  totem  proficitur,  propter  acidos  himiores,  licet  senea  digerant 

Ac  universa  quee  jam  diximue,  medici,  quasi  feriantes, 

referent  ad  calorie  naturalis  et  humoris  radicalis  diminutioncm, 

quffi  res  uihili  aunt  ad  usum.     Illud  certuin,  siccitatem  in  de 

cursu  setatia  frigiditatem    pnecedere ;  at^^ue  corpora  cum  sint 

in  statu  et  acme  caloria,  ad  aiccitateui  declinare ;   frigiditatem 

autem  poetea  sequi. 

3.  Jam  vcro  etiam  de  affectibua  animi  vldendum.  Equidem 
memini;  cum  adolescent  essera  Pictavii  in  Gallia,  me  consuevisse 
familiiiriter  cum  Gallo  quodam,  juvene  Ingenioaissimo,  acd  pau- 
lulum  loquaci,  qui  postea  in  virum  eminentiaaimum  cvaait; 
iHe  in  mores  scnum  invebere  solitua  est,  atque  dicere,  ai  daretur 
cun^pici  animoa  senum,  queniadmodum  cernuntur  corpora,  non 
minores  appariturna  in  lisdem  defurmitatea :  quinetiam  ingeoio 
*no  indulgens,  contendebat  vitia  animorum  in  senibua  vitiis 
corporum  esse  quodammodo  cunaentientia  et  parallela.  Pro 
ariditate  cutis,  substitue bat  impudent) am  ;  pro  duritie  viscemm, 
immiitericordiam ;  pro  lippitudine  oculoruni,  oculura  malum  et 
invidiam ;  pro  immereione  oculorum  et  curvatione  corporis 
versus  terram,  atheismum  (neque  eoim  coclum,  inquit,  respi- 
ciunt,  ul  priua);  pro  tremore  membrorum,  v;icillationem  de- 
cretorum,  ct  6usam  inconstantiam ;  pro  infiexione  digitonmi, 
tAnquam  ad  prebensioncm,  rapacitatem  et  avaritiam  ;  pro  laba- 
iceutia  genuum,  timiditatem ;  pro  rugia,  calliditatem  et  obliqui- 
tatem:  et  alia  quie  non  occurrunt.     Sed  ut  serii  simus :  juveni 


i 
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tl  ma  faun.lnl  In  1431  Uy  Chiirln  VII, 
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adeat  pudor  et  verecundia;  seni  paululura  obdiiruii: 
lienignitas  et  miscricordia ;  aeni  occalliiit ;  juveui  n:uiiilat 
Inudabilia;  eetu  invtdia  midigna:  juveui  inclinatio  ad  reli) 
nem  et  devotion  em,  ob  fervorem  et  inexperientiam  inali ;  aeni 
(lej'ervesccntin  in  pietate,  ob  chantatia  tepurem,  et  diutiDani 
coQversationem  inter  mala,  necnon  ob  crcdendi  diiBcultatem: 
juvcni  valdo  velle ;  eeni  moderatio :  juveni  lovitas  qutcdam  et 
mobilitoj^;  Bcni  gntvitaa  major  et  constantia:  juveni  libero- 
litoa,  et  beneficentia,  et  jjhiLiiitliropia;  scui  avaritia,  et  sibi 
aapere  et  conaulcrc :  juveni  confidentia,  et  bene  aperare ;  seni 
difiidentia,  et  plurima  habere  pro  suspectis:  juveni  facilitas  et 
obscquium;  seni  morositas  et  fastidium:  juveui  siuccritas  ct 
animus  apertua ;  aeni  caulio  et  animuB  tcctus :  juveni  magna 
iippetero ;  seni  necessaria  curare:  juveni  praesentibus  rebus 
favere;  aeni  anteacta  potiora  habere:  juveni  auperiorea  re- 
I  vereri;   eeni   ceneura  in  illos  uti :  et  complura  alia,  qua;  ad 

mores   potius   pertinent   quam   ad   inquisition  em    prEsentcm. 
h  At.tamen,  qucmadmodum  in  corpore,  ita  in  animo,  in  nonnulla 

1  proficiunt  senes,  nisi  fuerint  admodum  emeriti ;  nempe,  ut  cum 

I  ad  excogitandum  minus  sint  prompt!,  judicio  tamen  valeant,  et 

I  tntiora  et  saniora  quam  speciosiora  malint;  etiam  in  garruliia- 

I  ti^m  proficiunt  etuatentationem;    t'nictumenim  aermonis  petunt< 

I  cum  rebus  minus  vtdeaut ;  ut  non  absurde  Tithonum  in  cicadom 

L  versum  hui»ee  poetie  fiugani. 


CAN0NE8   MOBILES 
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Canon  i. 

Non  fit  consumptio,  nisi  quod  deperdituni  sit  de  corpore 
traiiBinigret  in  corpus  aliud. 

EXTLICATIO. 

NuUus  eat  renuu  interitus:  itai^^ue  quod  absumitur,  aut 
evolat  in  acrean  aul  recipitur  in  corpus  aliquod  adjacens :  quare 
vidcmus  arancaiu  aut  mu^cam  aut  formJoam,  in  electro,  monu- 
monto  plus  quam  rcgio,  acpultas,  aiternizari ;  ciun  taoieu  sint 
res  tonemi  et  diMijHibilejj.  Vcrum  uon  adest  aer,  in  qucm 
aliquid  cvolct ;  altiue  sulistantia  elcelri  est  tani  beterogenea,  ut 
nihil  ex  illin  recipiat.  Simile  etiaiu  fure  arbitnunur,  miasa 
ligDo  «ut  wdioo,  Mit  ^mmodi,  a  ■maatnm  wywgfe  .  At .« 
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et  me!   et  gummi   Iiabent  eimitem  operationeni  scd  ibx  partt 
tantum. 

Canon  ii. 
Inest  orani  tangibili  spiritus,   corpore   crassiore   obtectus 
Ft  olisessus  ;    atque   ex   eo   origiiiem    habet   cunsiiniptiu   et 
dissolutio. 

EXPLICATIO. 
Nullum  corpus  nobis  Dotum,  hie.  in  auperiore  parte  terra.', 
ipiritu  vacat;  aive  per  attenuation  em  et  concoctionem  caloris 
ctElestium,  eivc  alias.  Neque  enim  cava  rcnim  tangibiliutii 
Tuctium  recipiunl;  sed  aut  aerem,  aiit  spiritumrei  propriiiin. 
Spiritus  autem  ille  (de  quo  loquimur)  non  est  virtua  aliqua,  aut 
Miergia,  aut  enteleebia,  aut  nugac ;  sed  plane  corpus  tenue,  in- 
Tisibile;  attamen  locatum,  dimensum,  reale:  neque  rursus  spi- 
ritus ille  aer  est  (quemadmodum  nee  buccuh  uvce  eat  aqua)  ;  sed 
corpus  tenne,  cognatmn  aeri,  at  multutn  ab  eo  diversum  :  parteH 
ftutem  rei  crassiores  (cum  sint  naturae  pigrre,  nee  admodum  mo- 
bilis)  per  periodos  lonj^as  duraturie  forent,  sed  spiritus  ille  est 
qui  turbat  et  illas  fodicat  et  subruit,  atque  humidiim  corporis 
et  quicquid  digercre  potest  in  novum  spirituni  deprsdatur; 
deinde  tam  spiritus  corporis  prseinexiatens,  quam  noviter  factua, 
eimul  aensin>  evolant.  Id  optime  ostenditur  in  diminutione 
pooderis  oorporum  arefactorum  per  perspiration  em.  Neque 
enim  quicquid  emittitur  erat  spiritus,  quando  ponderaverat ; 
neque  non  spiritus,  quando  evolaverat; 

Canon  hi. 
Spiritus  emissus  desiccat ;   detentus  et  moliens  intus,  ant 
colliqaat,  aut  putrefacit,  aut  vlvifii-at. 

EXPLICATIO. 
Qoiituor  sunt  processus  spiritus:  ad  arefactionem ;  ad  colii- 
qunrionem ;  ad  putret'actionem  :  ad  gencrationem  corporum, 
Arefaclio  non  est  opus  proprium  spiritus,  sed  partium  cras- 
wonim,  post  emiseum  spiritum :  tum  enim  illx  sc  contrahnnt, 
partim  per  fugam  vacui,  partim  per  unionem  liomogeneorum ; 
ut  liquet  in  omnibus  quse  arefiunt  per  attatem,  ct  in  siccioribus 
corporibus  quffl  desiccantur  per  ignem,  ut  lateribua,  carbonibus, 
janibiis.  Colltqualio  cat  merum  opus  spirituum,  neque  St  nisi 
'^alnre  ejtdtentur ;  turn  enim  spiritus  se  dilatantes,  neque  tamen 
lat  et  perfundunt  inter  partes  cnisslorea, 
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easque  ipsas  reddunt  molles  et  fusiles ;  ut  in  metallis  et  cera 
etenim  metalla,  et  alia  tenacia,  apta  sunt  ad  cohibendum  spi* 
ritum,  ne  excitatus  evolet.  Putrefactio  est  opus  mixtuni 
spiritus  et  partium  crassiorum :  etenim  spiritu  (qui  partes  rei 
oontinebat  et  fra^nabat)  partim  emisso,  partim  languescente, 
omnia  solvuntur  et  redeunt  in  heterogeneas  suas^  sive  (si  placet) 
olomenta  sua ;  quod  spiritus  inerat  rei,  congregatur  ad  se  (unde 
putrofacta  incipiunt  esse  gravis  odoris) ;  oleosa  ad  se  (unde 
putrofacta  habent  nonnihil  lasvoris  et  unctuositatis) ;  aques 
itidem  ad  se ;  faeces  ad  se  (unde  fit  confusio  ilia  in  putrefactis) 
At  generado,  sive  vivificatio,  est  opus  itidem  mixtum  spiritui 
et  {>artium  crassiorum,  sed  longe  alio  modo ;  spiritus  enim  to- 
taliter  detinotur,  sed  tumet  et  movetur  localiter ;  partes  auten 
crassiores  non  solvuntur,  sed  sequuntur  motum  spiritus.  atqw 
ab  eo  quasi  difflantur  et  extruduntur  in  varias  figuras ;  und( 
fit  ilia  geueratio  et  organizatio:  itaque  semper  fit  vivificati( 
in  materia  tenaci  et  lenta,  atque  etiam  sequaci  et  molli;  u 
^imul  et  spiritus  fiat  detentio,  atque  etiam  cessio  lenis  partium 
pnmt  eas  effingit  spiritus :  atque  hoc  cernitur  in  materia  omniun 
tarn  vegetabilium  quam  animalium,  sive  generentur  ex  putre 
fiiotione,  sive  ex  spermate :  in  his  cnim  omnibus  manifestissinw 
cernitur  esse  materia  difficilis  ad  abrumpendum,  facilis  a( 
ccdondiun. 

Canon  iv. 

In  omnibus  aniniatis  duo  sunt  genera  spirituum  :  spiritui 
uiortuales,  quales  insunt  inauimatis  ;  et  superadditus  spiritui 
vitalis. 

EXPLICATIO. 

Jjun  ante  dictum  est,  ad  longajvitatem  procurandam,  debere 
iHMisiderari  corpus  humanum,  primo,  ut  inaniniatum  et  inaliinent* 
turn  :  socundo,  ut  animatum  et  alimentatum ;  nam  prior  conside- 
i-i^iiodut  leges  de  consumptione,  secunda  de  rcparatione.  Itaque 
iKv^o  dobemus,  inesse  humanis  carnibus,  ossibus,  membranis 
v^r^nis,  denique  partibus  singulis,  dum  vivunt,  in  substantii 
Airuiu  ivrtusos,  tales  spiritus  quales  insunt  in  hujusmodi  rebu? 
^^^vtu\  ^>s^^,  membrana,  et  caetcris,  separatis  ct  mortuis;  quale 
^'t^-^ui  Ukiuout  in  cadavere  :  at  spiritus  vitalis,  tamctsi  cos  regat 
>^  NlusMutHiu  habeat  cum  illis  conscnsum,  longe  alius  e^t  al 
*^^**  ;  »utojjralis  et  per  se  constans.  Sunt  autcm  duo  discrimin 
V^^^m^m^  iwtvr  spiritus  mortuales  et  spiritus  vitales ;  alterun 
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qofld  S|nritiis    mortQales    minime  eibi    continiiontur,  sed    eint 

Unijimin   abeci^   et   circundati   corpore    crassiore,  quod   eos 

iiil£rci[<it ;  quemadntodutii  aijr  permixtus  est  in  tiive  aut  sjiunia. 

ii  spiritus  Titalls  omnis  sibi  continuatur,  per  quostlam  canalea, 

fft  qnw  permeat,  nee  totalitcr  intercipitur.     Atque  liic  spiritua 

ream  duplex  est ;  alter  ramoaus  tanlum,  pcrmeana  j>er  parvos 

ductus  ct  tanr^uam  lioeaa;   alter  habet  etiiun  cellam,  ut  non 

tuttum  aibi  contiDuetur,  sed  etiam  coogregetur  in  fpatin  aliquo 

etrOiiabene  magna  quantitate,  pro  analogia  corporis;  atquc  m 

illn  cella  est  fons  ri^-ulonim,  qui   inde  diducoDtur.     Ea  cella 

pnccipuc   est    in  veDtricultd  cerebri,    qui  in  animalibus  tnagia 

igDobiiiboii  anguat!  sunt ;  adeo  ui  %HiIeantur  spiritus  per  uni- 

m  corpus  fosi,  potiua  quam  cellnlati :  ul  cemere  eat  in 

(erpentibus,  anguillia,  muscis,  quornoi  singulie  portiones    ab- 

t  moTcntur  d!u  :  etiam  avea  diutias  capitibus  avukid  sub- 

nltant;   qaouiam    parra   habeant  capita,  et  parvaa  cellar;  at 

aoimalia  nubiliora  veutriculoa  eos  habent  ampliorea ;  et  maxime 

omnium  homo.      Alterum  discrimen  inter  spiritua  est ;    quod 

tpiritus  vitalia  nonnullam    habeat  iucensionem,    atque  sit  tnn- 

am  aura  coinposita  ex  fliimma  et  aere  ;  quemadmodum  succi 

ImaUum  habeant  et  oleura  et  oquam.     At  ilia  incenaio  pe- 

mliare:}  pnebet  motus  et  facultatea;  etenim  et  fdmus  inilam- 

nabtlis,   etiam   ante  flartimam  conceptam,  calidiH   eat,  tenuis, 

tDobilis;  et  tamen  alia  res  eat,  postquam  facta  ait  flamnia ;  at 

niC(^D«io  apirituum  vitalium  moltis    portibua  lenior  eat  quam 

maUiaainia  flamma,  ex  apiritu  vini,   ant  alias ;    atque    inauper 

mixta  est,  ex    ms^na  parte,  cum   aubatantia  aerea ;  ut  sit  et 

JOtKX  et  aerese  natunc  myaterium. 

Canon  v. 

Aedones  naturales  aunt  propn<e  partium  aing^larum,  sed 

^ritu3  vitalis  eas  excitcit  et  acuit. 

EXPLICATIO. 
Action«8  me  fimctionea  qus  sunt  in  aing^ilis  membris 
uturain  ipeoram  membrorum  aeqnuntnr  (attract^,  retentio. 
d^eatii),  saiuroilatio,  separatio,  excretio,  perspiratio,  etiam  aensus 
ipse);  pro  pToprietateoi^ananunainguloruni(atnmachi,  jecoris, 
t,  flplenia.  fellis,  cerebri,  oculi,  auris,  et  caet^rorum).  Neqoe 
tBitMR  oilu  ex  ipata  nctionibua  unqnam  actuata  foret,  niai  ex 
figore  et  prxwntis  apiricua  vitnlis  et  caloria  ejua ;  quemod- 
■wdum  nee  fprnitn  aiiitfi  fcmim  attmctumm  fnrot,  nisi  excJta- 
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retur  a  magncte ;  neque  ovum  unquam  foecundum  foreti  vS 
substantia  fcemellae  actuata  fuisset  ab  initu  maris. 

Canon  vi. 

Spiritus  mortuales  aeri  proxime  consubstantiales  sunt 
spiritus  vitales  niagis  accedunt  ad  substantiam  flammae. 

EXPLICATIO. 

Explicatio  canonis  quarti  pnecedentis  est  etiam  declarati 
canonis  prassentis ;  verum  insuper  hinc  fit^  ut  quaecunque  dj 
pinguia  et  oleosa  diu  maneant  in  esse  suo ;  neque  enim  aer  il 
multum  yellicat;  neque  ilia  etiam  ipsa  cimi  aere  conjuaj 
multum  desiderant:  illud  autcm  prorsus  vanimi  est,  que 
flamma  sit  aer  accensus,  cum  flamma  et  aer  non  minus  het 
rogenea  sint  quam  oleum  et  aqua.  Quod  vero  dicitur  : 
canone,  quod  spiritus  vitales  magis  accedant  ad  substantia 
flammse ;  illud  intelligendum  est,  quod  magis  hoc  faciant  qua 
spiritus  mortuales ;  non  quod  magis  sint  flammei  quam  aerei. 

Canon  vii. 

Spiritus  desideria  duo  sunt ;  unum  se  multiplicand! 
alterum  exeundi,  et  se  congregandi  cum  suis  conuaturalibii 

EXPLICATIO. 

IntelHgitur  canon  de  spiritibus  mortualibus ;  etenim  quf»j 
desiderium  secundum,  spiritus  vitalis  exitum  e  corporc  si 
maxima  exhorrct ;  neque  enim  invenit  connaturalia  hie 
proximo :  ruit  forte  in  occursum  rei  desiderabilis,  ad  extiD 
corporis  sui;  sed  cgressum,  ut  dictum  est,  fugit:  verum  < 
spiritibus  mortualibus  utrunque  desiderium  tenet;  quod  ac 
primum  enim  attinet,  omnis  spiritus,  inter  crassiora  locatus,  nc 
foeliciter  habitat ;  itaque  cum  simile  sui  non  inveniat,  eo  mag 
simile  sui  crcat  et  facit,  in  tali  solitudine  positus ;  et  strent 
laborat,  ut  se  multiplicet  et  volatile  crassiorum  deprajdetur,  i 
augeatur  suo  quanto.  Quod  vero  ad  secundum  desideriiu 
evolandi  et  se  in  iierem  recipiendi ;  certum  est  omnia  tenni 
(quae  semper  sunt  mobilia)  ad  sui  similia  in  proximo  libente 
ferri ;  ut  bulla  aquae  fertur  ad  bullam,  flamma  ad  flammara :  a 
multo  magis  hoc  fit  in  evolatione  spiritus  in  a^rem  ambicntem 
quia  non  fertur  ad  particulam  sui  similem,  sed  etiam  tanqufli 

'   QMiKtd  in  the  original :  corrected  in  Rawley*$  edition.  1638. — /.  5. 
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ad  globum  connaturalium  suorum.  At  illud  interim  notan- 
dum;  quod  exitus  et  evolatio  spiritus  in  aerem  est  duplicata 
actio;  partim  ex  appetitu  spiritus,  partim  ex  appetitu  aeris ; 
aerenim  communis  tanquam  res  indigens  est,  atque  omnia  avide 
am'pit;  spiritus^  odores,  radios,  sonos,  et  alia. 

Canon  viii. 
Spiritus  detentus,  si  aliuni  spiritum  gignendi  copiain  non 
kbeat,  etiam  crassiora  intenerat. 

EXPLICATIO. 

Generatio  novi  spiritus  non  fit  nisi  super  ea  quse  sunt  in 
gradu  ad  spiritum  propiore ;  qualia  sunt  humida.  Itaque  si 
partes  crassiores  (inter  quas  versatur  spiritus)  sint  in  gradu 
remotiore,  licet  spiritus  eas  conficere  non  possit,  tamen  (quod 
potest)  eas  labefactat,  et  emollit,  et  fundit ;  ut  cum  quantum 
suum  augere  non  possit,  tamen  habitet  laxius,  et  inter  ea 
ilegat  quae  sint  magis  amica :  iste  autem  aphorismus  ad  fineni 
nostrum  admodum  utilis  est;  quia  innuit  ad  intenerationem 
[lartlum  obstinatarum  per  detentionem  spiritus. 

Canon  ix. 
Inteneratio  partiuni  duriorum  bene  procedit,  cum  spiritus 
Dt?c  evolet  nee  generet. 

EXPLICATIO. 

Iste  canon  solvit  nodum  et  difficultatem  in  operatione  inte- 
nerandi  per  detentionem  spiritus :  si  enim  spiritus  non  emissus 
depraedatur  omnia  intus,  nil  fit  lucri  ad  intenerationem  partium 
w  esse  suo ;  sed  potius  solvuntur  illas  et  corrumpuntur.  Itaque 
^  cum  detentione  refrigerari  debent  spiritus  et  astringi,  ne 
Bint  nimis  activi. 

Canon  x. 

Calor  spiritus  ad  viriditatem  corporis  debet  esse  robustus, 
Don  acris. 

EXPLICATIO. 

Etiam  iste  canon  pertinet  ad  solvendum  nodum  supradictum, 
^  longe  latius  patet ;  describit  enim  qualis  debeat  esse  tempe- 
ramenti  calor  in  corpore  ad  longaevitatem.  Hoc  vero  utile  est, 
sive  spiritus  detineantur,  sive  non ;  utcunque  enim  talis  debet 
esse  calor  opirituum,  ut  vertat  se  potius  in  dura,  quam  deprae- 
detur  moUia :  alterum  enim  desiccat,  alterum  intenerat.  Quin- 
etiam,  eadem  res  valet  ad  alimontationem  bene  perficiendam; 
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talis  enim  calor  optime  excitat  facultatem  assimilandi 
una  optime  pneparat  raateriam  ad  assimilandunL  Pro]] 
autem  hujusmodi  caloris  tales  esse  debent :  primo  ut  ta 
nee  subito  calefaciat ;  secundo,  ut  non  sit  admodum  ii 
sed  mediocris  ;  tertio,  ut  sit  sequalis,  non  incompositus, 
se  intendens  et  remittens ;  quarto,  ut,  si  inveniat  ca 
quod  ei  resistat,  non  facile  sufFocetur  aut  langueat, 
admodum  hgec  operatio ;  sed  cum  sit  ex  utilissimis,  nc 
renda  est.  Nos  vero  in  remediis  (quae  ad  indendum  sj 
calorem  robustum,  sive  eum  quem  vocamus  fabrilem,  n 
datorium,  proposuimus)  huic  rei  aliqua  ex  parte  satisfec 

Canon  xi. 

Spirituum  densatio   in    substantia   sua   valet   ad 
vitatem. 

EXPLICATIO. 

Subordinatus  est  canon  ad  praecedentem ;    etenim 
densior  suscipit  omnes  illas  quatuor  caloris  proprietatc 
diximus.     Modi  autem  densationis  in  prima  ex  deceir 
tionibus  habentur. 

Canon  xii. 

Spiritus  ill  magna  copia  et  magis  festinat  ad  exi 
magis  ilepra^datur,  quam  in  exigiia. 

EXPLICATIO. 

Clarus  est  per  se  canon  iste,  cum  quantum  ipsum  reg 
augeat  virtutem;  atque  cernere  est  in  flammis,  quod 
fuerint  majores,  tanto  et  erumpant  fortius  et  absumant  ( 
Itaque  nimia  copia  aut  turgescentia  spiritus  prorsu 
longaevitati :  neque  amplior  est  optanda  copia  spirituun 
quai  muniis  vitae  et  bona}  reparationis  ministerio  sufficia 

Canon  xiii. 

Spiritus  sequaliter  perfusus  minus  festinat  ad  ex 
minus  deprajdatur,  quam  impariter  locatus. 

EXPLICATIO. 

Non  solum  copia  spirituum  secundum  totum  duration 
obest;  sed  etiam  eadem  copia,  minus  refracta,  similite 
I  toque  quo  magis  fuerit  spiritus  comminutus,  et  per 
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indnuatus,  eo  deprsedatur  minus.  Dissolutio  enim  inci]>it  a 
parte  ubi  spiritus  est  laxior ;  itaquc  et  exercitatio  et  frica- 
tiones  longaevitati  multum  conferunt :  agitatio  enim  optime 
comminuit  et  commiscet  res  per  minima. 

Canon  xiv. 

Motus  spirituum  inordinatus  et  subsultorius  ma^is  pro- 
perat  ad  exitum  et  magis  deprsedatur,  quam  constans  et 
Gpqualis. 

EXPLICATIO. 

Id  inanimatis  tenet  iste  canon  certo  ;  inaequalitas  enim  dis- 
solutionis  mater ;  in  animatis  vero  (quia  non  solum  spectatur 
eonsumptio,  sed  reparatio ;  reparatio  autem  procedit  per  rerum 
ippetitus :  appetitus  rursus  acuitur  per  varietatem)  non  tenet 
rigiJe;  sed  eousque  tamen  recipiendus  est,  ut  varietas  ista 
potius  sit  alternatio  quam  confusio,  et  tanquam  constana  in 
tncoDdtantia. 

Canon  xv. 

Spiritus   in  corpore  compagis  solidsR  detinetur,   licet  in- 

vitus. 

EXPLICATIO. 

Omnia  solutionem  continuitatis  suas  exhorrent ;  attamen  pro 
niodo  densitatis  aut  tenuitatis  sua?.  Etenim,  quo  corpora  sunt 
i^gis  tenuia,  eo  in  minores  et  angustiores  meatus  se  comi)elli 
patiuntur:  itaque  aqua  subintrabit  meatum,  quem  non  subin- 
trabit  pulvis ;  aer  etiam,  quem  non  subintrabit  aqua ;  quin 
namma  et  spiritus,  quem  non  subintrabit  aer.  Veruntamen  est 
Susce  rei  aliquis  terminus;  neque  enim  spiritus  in  tantum 
fesiderio  exeundi  laborat,  ut  patiatur  se  discontinuari  nimis,  et 
^  nimis  arctos  poros  aut  meatus  agi ;  itaque  si  spiritus  corpore 
'Uro  aut  etiam  unctuoso  et  tenaci  (quod  non  facile  dividitur) 
ircundetur,  plane  constringitur,  et  tanquam  incarceratur,  et 
ppetitum  exeundi  posthabet ;  quare  videmus  mctalla  et  lapides 
ongo  2BV0  egere  ut  exeat  spiritus ;  nisi  aut  spiritus  igne  exci- 
^ur,  aut  partes  crassiores  aquis  corrodentibus  et  fortibus  dis- 
iingautur.  Similis  est  ratio  tenacium,  qualia  sunt  gummi,  nisi 
luod  leniore  calore  solvantur.  Itaque  succi  corporis  duri,  cutis 
Jonatricta,  et  similia,  (quaj  procurantur  ab  alimentorum  sicci- 
'Ate,  et  exercitatione^  et  aeris  frigore)  utilia  sunt  ad  longsevitar 
^ ;  quia  daustra  circundant  spiritui  arcta>  ne  exeat. 
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Canon  xvi. 


uibus  detiiietur  sniritus  libeiiter,  licet  I 


In   oleosis  ct   pin^uil 
itoii  siut  tenacia. 

EXPLICATIO. 

Spiritus,  81  nee  a  eorporis  circund&ti  antipathia  irritetor^ 
nee  a  corporis  niinia  eimilitudine  paacatur,  neo  a  corpore  ex- 
terno  solicit«tur  aut  proTOcetur,  non  tumultuntur  mnltiun  ad 
exeundum  :  quae  omnia  oleosis  dcsunt ;  nnm  nee  tam  Epiritui 
infests  sunt,  <]uam  dura;  nee  tam  propinqua,  t^uam  oquea ; 
cum  aijre  ambiente  bene  consentiunt 

Canon  xtti. 

Evolatlu  eiUi  hiiiiioris  aquei  conservat  diutiiis  oleosum  in 
esse  suo. 

EXPLICATIO. 
Diximus  aquoa,  utpote  aeri  con  substantial  is,  citius  evolare, 
oleosa  tardjus.  ut  cum  afire  minus  consenticntia :  at  cum  hu- 
midum  utrunque  plerisque  corporibus  iosit,  evenit  ut  aqueum 
veluti  prodat  oleosum ;  nam  illud  sensim  exienn,  hoc  etiam 
a'sportat.  Itaque  nil  m^ia  juvat  ad  eorpomm  conservat lonem, 
<juam  aiccatio  lenis,  qu%  humorem  aqueum  expirare  facial,  nee 
oleosum  solk'itet ;  turn  enim  oleosum  fruitur  natum  sua :  Deque 
hoc  spectat  ad  iuhibendiun  putredinem  (licet  ettom  et  illud 
sequahir)  sed  iid  conservandam  viridStatem.  Hinc  fit,  ut  fri- 
catiunes  molles  et  exercitationes  moderate,  ad  per^piratioQem 
jKitiue  quaui  ad  sudorcm,  longsEvitatl  pturlmum  conferant. 

Canon  xviii. 
Aer  excliisus  ronfert  ad    longievitatem,    si    altis   incoin* 
mod  is  cHveas. 

EXPLICATIO.  ' 

Diximus  pauIo  ante,  evolationem  spiritus  esse  actionem  da- 
plieAtam,  ex  a|>))etitu  spiritus  et  ueris.  Quare  si  altera  tollatur, 
Imud  parum  proficitur;  id  quod  ex  inunctionibus  pnccipue  ex- 
peclnrl  debet.  Attainen  hoc  scquuntur  varia  incommoda; 
quibus  quomodo  aubveniatuT,  in  operalione  secunda  ex  decern 
aun»taviiim». 

Canon  xis. 
Spiritus  juvi-uiles    senili    corpori    Inditi,    naturnni    com-  j 
{K'lidio  riitrovtfrtvro  possiiit. 
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EXPLICATIO. 
Natnra  spiiitiintn  est  quasi  ruta  suprema,  quie  alias  rotas  in 
eorpore  humsQo  circumagit.  Itaque  ilia  in  intentione  longffi- 
vita^  prima  poni  debet.  Hue  accedit,  quod  fncUior  et  magia 
expedita  via  patet  ad  alterandos  spiritus,  quam  ad  alio.  Etenim 
duplex  eat  operatio  super  spiritus;  altera  per  alimenta,  quie  est 
tarda,  et  tanquani  per  circuitum ;  alt«ra  (et  ilia  geinina)  qusB 
rat  fubila,  et  Bpiritas  recta  petit :  nerape  per  vaporea,  aut  per 

lff€CtUS. 

Canon  xx. 
Succi   corporis  subdurl    et  roscidi    faciiint    a{|    loiigfevi- 

latem. 

EXPLICATIO. 

Ratio  perspicua  eat,  cum  anteii  posuerimus,  dura  ct  oleosa, 
sive  roBcida,  cegrius  dissipari.  Illud  tamcn  interest  (sicut 
elSain  in  opemtioiie  dccima  DOtavimus),  quod  succiis  aubdur.  s 
luinua  dissipabills  est,  sed  est  simul  minus  rejiarabiliB.  Itaquo 
commoiluin  cum  incommodo  conjunctum  est :  neque  poaait 
propterea  aliquod  magnale  per  boc  pneatari ;  at  succus  roecidus 
otrique  rei  gatiafucit ;  itaque  diligentiua  buic  incumbcndura. 

Canon  xxi. 
Quicquid  t«nultate  penetrat,  neque  tamen  aciiuionia  rudit, 
gignit  succos  roscidos. 

EXPLICATIO. 

Canon  iste  m^is  diSicilis  est  practica,  quam  intellectu ; 
manifcstum  est  enim,  quicquid  bene  penetrat,  sed  tamen  cum 
atimulo  aut  dentc  (qualia  sunt  omnia  acria  et  acidn),  rolinqiiere, 
tibicunque  trau^it,  vestigium  nonnullum  eiccitatia  etdivulaionia; 
at  succos  induret,  partes  convellat;  at  contra.  quiH  penetrant 
mera  tenuitate,  tanquam  furtim  et  ineinuative,  absque  viulentia, 
iiTOrare  et  irrigare  in  transitu.  De  bis  in  opcrationibua  quarta 
et  septims  baud  pauca  deaerijisimua. 

Canon  xxii. 
Asbiiiiilatio  optime  fit,  cessante  oinrii  motu  lucali. 

EXPLICATIO. 

Hunc  canonem  iu  commeutatione  ad  operationcm  octavam 
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Canon  xxix. 

Complicatio  ilia,  quod  tarn  consumptio  quam  repaiallo 
siDt  caloris  opera,  maximum  est  obstaculum  ad  longsevitatem. 

EXPLICATIO. 

Destniuntur  fere  omnia  magna  opera  a  naturis  comj)licatis; 
cum  quod  alia  ratione  juvet,  alia  noceat;  atque  hie  librato 
judicio  et  sagaci  practica  opus  est ;  id  nos,  quantum  res  per- 
mittit  et  in  prsesentia  occurrit,  fecimus;  separando  calorcs 
benignos  a  nocivis ;  et  ea  quae  ad  utrunquc  faciunt. 

Canon  xxx. 

Curatio  morborum  temporariis  eget  medicinis  ;  at  loDga>- 
vitas  vitae  expectanda  est  a  diaetis. 

EXPLICATIO. 

QusB  ex  accidente  superveniunt,  sublatis  causis  desinunt: 
at  cursus  naturaj  continuus,  instar  fluvii  labentis,  etiam  con- 
tinua  indiget  remigatione  aut  velificatione  in  adversum :  itac^ue 
operandum  est  regulariter  per  diaetas.     Disstse  autem  genere 
dupliees  sunt;    diajtaj  stata3,  quae  ccrtis  temporibus,  et  diact.'i 
familiaris,  qua;  in  victu  quotidiano,  usurpari  debet:  potentiores 
autem  sunt  dioetae  statae,  id  est,  series  remediorum  ad  tempuj:; 
etenim  quae  tanta  virtute  poUent,   ut  naturam  retro  vertere 
valeant,  fortiora  sunt  plerunque,  et  ma^is  subito  altcnmtia, 
quam  qua?  familiariter  in  usum  recipi  tuto  possint,     Atque  in 
romodiis   nostris   intentionalibus,    tres   tantuni    diaitas    str.tnj? 
reperias :  diastam  opiatam ;  diaitam  malacissantem ;  et  diaetam 
emaciantem   et   renovantem.       At   inter   ea   quae  ad  diaetim 
Buuiliarom   et   victum   quotidianum  praescripta  a  nobis  sunt, 
oflic:ioi$:?ima  sunt  haec  quae  sequuntur ;  quae  etiam  validitatein 
di;vtarum    st:itarum    fere  aequant :   nitrum,  et  subordinatn  ^ 
tucnuu;    regimen  affectuum,  et  studiorum   genus;    refrigeria 
qua*  uon  trauseunt  per  stomachum;    potus  roscidantes;  per* 
sjvi^io  ^luguinis  cum  materia  finuiore,  ut  niargaritis,  ligni^' 
iVsu:iv*::vnios    dobita?,    ad    cohibendum   aercni    et  detentioneni 
>i*irituum;    <\iIofactoria   per   exterius,    tempore    assimilationi'^ 
tsv>i   >\'uuuun :  cautio  de  iis  quae  incendunt  spiritum,  imluut- 
vtus^  ci  K^wrvm  acrem,  ut  de  vinis   et   aromatibus;    et  us"* 
uhxkwtu;^  t^l  UMii|H»tiTU3  eorum  qu®  indunt  spiritibus  caloreiu 


fllSTORlA   VIT.E   ET   MORTIS  \  223 

rent;  imprimentia  deducant ;    occludentia  retineantj  et  per- 

«|'irationem,  quae  est  motus  malacissationi  oppositus,  cohibeant. 

Itaque  (ut  in  operatione  nona  descripsimus)  malacissatio  simul 

bene  fieri  non  potest,  eed  per  seriem  et  ordinem:   primum, 

excludendo  liquorem,  per  spissamenta ;  quia  extranea  et  cra^sa 

iufusio  non  bene  coagmentet  corpus ;  subtile  debet  esse,  et  ex. 

vaporis  genere,  quod  intrat.     Secuiido,  intenerando,  per  con-  ^ 

sensum  consubstantialium :    corpora  enim   ad  tactum    eorum 

qujBYalde  consentiunt,  se  aperiunt,  et  poros  laxant.     Tertio, 

imprimentia  vehicula  sunt,  et  nonnihil  consubstantialia  incul- 

cant,  et  mixtura  leniter  astringentium  perspirationem  interim 

paululum  cohibet     At  sequitur  quarto  loco  magna  lUa  astrictio 

et  clausura  per  emplastrationem ;  et  postea  gradatim  per  in- 

unctionem;  donee  malacum  vertatur  in  solidum,  ut  suo  loco 

diiimus. 

Canon  xxvit. 

Crebra  renovatio  reparabilium  irrigat  etiam  minus  repa- 

rabilia. 

EXPLICATIO. 

Diximus  in  aditu  ipso  historiaj  hujus,  earn  esse  viam  mortis, 
^uod  magis  reparabilia  in  consortio  minus  reparabilium  inter- 
cut; ut  totis  viribus  in  reparatione  hujusmodi  partium  minus 
>'ep:irabilium  sit  cxudandum.  Itaque  adnioniti  Aristotelis 
ubservatione  de  plantis,  quod  scilicet  nomtas  ramorum  truncum 
^pmi  in  transitu  reficiaty  similem  rationem  fore  arbitrati  su- 
D1U8,  si  saepe  reparentur  cames  et  sanguis  in  corpore  humano ; 
'It  iade  ipsa  ossa,  et  membranas,  et  reliqua,  quae  natura  minus 
«unt  reparabilia,  partim  per  transitum  alacrem  succorum,  par- 
tim  per  vestitum  ilium  novum  carnium  et  sanguinis  recenti- 
orum,  irrigentur  et  renoventur. 

Canon  xxviii. 

R«'frigeratio  qu<e  non   transit  per   stomachuin,    utilis  ad 

*'»?an'itatem. 

EXPLICATIO. 

^tio  pnesto  est,  quia  cum  refrigeratio  non  temperata,  sed 
F^tens,  (prassertim  sanguinis)  ad  vitam  longam  sit  praecipue 
'^^^^^fi^wia;  omnino  hoc  non  fieri  possit  per  intus,  quantum 
^  ^t,  absque  destnictione  stomachi  et  viscerum. 
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fixa  qoam  aeris;  at  que  eo  magis  non  sequitur  rationes  flamnue^ 
quod  flamma  etiam  ipsa  extinguitur  per  accidens,  nempe  a 
contrariis  et  destruentibus  circumfusis,  quam  causam  et  neces- 
sitatem  non  habet  pariter  spiritus.  Reparatur  autem  spiritus 
ex  sanguine  yivido  et  florido  arteriarum  exilium^  quse  insinu- 
antur  in  cerebrum ;  sed  fit  reparatio  ista  suo  modo^  do,  quo 
nunc  non  est  senna 
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PREFACE 

TO  THB 

HISTORIA    DENSI    ET    RARI. 
BY  ROBERT   LESLIE   ELLIS. 


Thb  following  treatise^  which  is  one  of  the  five  histories 
ineationed  in  the  Historia  Naturalis,  was  published  in  1658  by 
Dr.  Rawley.  A  good  deal  of  its  contents  occur  in  an  imperfect 
and  fragmentary  state  in  the  Phcenomena  UniversV 

It  has  somewhat  the  appearance  of  having  been  left  un- 
finished,  and  excepting  a  table  of  specific  gravities  and  an 
account  of  the  way  in  which  this  table  was  constructed,  con- 
tains little  that  is  now  of  interest  The  table  occurs  also  in 
the  JPhcBTwmena  Universi:  in  the  Historia  Densi  et  Rari  one 
substance  is  omitted  and  six  added,  so  that  the  whole  number 
of  substances  mentioned,  which  is  seventy- three  in  the  former, 
is  seventv-eifijht  in  the  latter  work. 

This  table  of  specific  gravities  is  the  only  collection  of 
quantitative  experimental  results  that  we  find  in  Bacon's 
works.  Few  experiments  of  the  same  kind  had  previously 
been  made.  The  method  which  Bacon  employed  enables  us 
to  form  some  opinion  as  to  the  amount  of  his  acquaintance 
with  mathematical  physics. 

The  first  table  of  specific  gravities  was  constructed  by  Ma- 
rinus  Ghetaldus',  whose  Archimedes  Promotus  was  published 

*  Oae  of  the  fragments  published  by  Grutcr  in  1651,  which  will  be  printed  in  Part 
IIL  <'f  thb  edition.  My  own  impression  is  that  much  of  the  first  portion  of  the 
prf«(^nt  treatise — from  the  first  tabula  down  to  the  tnonihtm^  p.  259.— is  of  earlier  date 
than  Gruter'ft  copy,  and  less  perfect ;  and  that  the  remainder  only — extending  from  the 
firit  ctmmexio  to  the  end — is  to  be  regarded  as  the  HUtoria  Densi  et  Rari  which  Rawley 
mentioos  ss  baviog  been  composed  by  Bacon  during  his  last  guinqutnniuth ;  the  pre- 
Tioui  port  l>eiDg  made  up  of  notes  and  loose  papers  written  at  various  times,  many  of 
tbem  JooK  before^  and  never  digetted  into  order.     See  my  note  at  the  end  of  thb  pre- 

f.  —  X  S. 
<  it  ma^wt*  ftmn  Hmriot't  jmpen,  now  in  the  British  Museum,  th&t  \KfoT4  \2Iei« 

Q  a 
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in  1 603.  It  contains  only  twelve  substances,  and  is  therefor 
so  far  as  the  number  of  experiments  is  concerned,  much  inferi( 
to  Bacon's.  But  on  the  other  hand  Ghetaldus  is  the  author  c 
the  method  of  finding  specific  gravities  which,  with  certain  mo 
difications  and  corrections,  has  remained  in  use  to  the  presen 
day,  whereas  no  one,  probably,  has  attempted  to  find  specifi* 
gravities  by  Bacon's  process.  The  principle  of  Ghetaldus' 
method  consists  in  weighing  the  substance  which  is  to  b 
examined  in  air  and  in  water,  and  thus  ascertaining  the  weigh 
of  the  water  which  it  displaces.  By  this  method  the  compa 
rison  of  the  densities  of  different  substances  is  made  to  depem 
on  the  first  principles  of  hydrostatics.  The  often-told  story  c 
Archimedes  and  Hiero's  crown  contains  the  germ  of  the  sam 
method ;  and  it  is  probably  from  this  that  Ghetaldus  took  th 
title  of  his  book.  It  contains  however,  beside  the  tables  c 
specific  gravities,  certain  corollaries  from  propositions  in  Atdi 
mcdes's  treatise  on  the  equilibrium  of  floating  bodies,  enoug 
to  show  that  Ghetaldus  was  entitled  to  profess  himself  a  fo 
lower  of  Archimedes.'  Towards  the  end  of  his  treatise  l 
tells  the  story  of  Archimedes  and  Hiero,  and  remarks  on  tl 
])ractical  defects  of  the  method  which  Archimedes  employe< 
The  cliief  inaccuracy  arises  from  the  effect  of  capillary  attrai 
tion  on  the  surface  of  the  water,  which  makes  it  difficult  1 
know  when  the  vessel,  into  which  the  crown  or  other  substanc 
to  be  exaniined  is  introduced,  is  only  just  full.  Ghetaldus 
remark,  that  the  water  which  overflows  cannot  be  collecU 
and  measured  without  loss,  is  no  doubt  correct ;  but  it  does  n* 
seem  that  this  way  of  trying  the  experiment  was  employed  1 
Archimedes.  After  putting  the  crown  into  a  vessel  full 
water  and  thus  making  a  part  of  the  water  overflow,  he  fill< 
the  vessel  again,  measuring  the  quantity  of  water  poured  i 
Kepeating  this  experiment  with  a  mass  of  gold  equal  in  weig 
to  the  crown,  and  then  again  with  a  mass  of  silver  also 
equal  weight,  he  found  that  the  crown  displaced  more  wat 
than  the  gold  and  less  than  the  silver,  and  thereby  show- 
that  the  crown  was  not  of  pure  gold.  It  does  not  seem,  fro 
what  Vitruvius  says,  that  Archimedes  calculated  the  amou 

publication  of  the  Archimedes  PromotuSf  he  knew  how  to  determine  specific  gra'^' 
liy  wt'iKhin;;  in  air  and  water.     We  are  not  however  entitled  to  assert,  as  Baron  Zi 
\\d*  done,  that  his  experiments  preceded  those  of  Ghetaldi.     See  the  supplcmeDt 
Dr.  liradley'a  Miscellaneous  Works,  by  Prof.  Rigaud,  pp.  43  and  51. 
'  **  Ml  vcro  opusculo  nomen  ab  Aix:hiraedc,  qucm  ducem  sequor,  imposuL** 


jT  JIoj-  irhich  it  contained.  In  truth  he  had  not  sutliciciit 
iba  fbr  the  purpose,  unless  it  was  clear  that  the  gold  wns 
liloyed  only  with  silver. 

After  pointing  out  the  defects  of  A  rchimcdca'a  method. 
Ghetaldua  remarks  that  they  are  effectimlly  avoided  by  weJgh- 
iig  the  body  in  air  and  water,  in  the  manner  which  ho  hue 
Urendy  described.  In  this  manner  it  ia  not  nccesaiirj-  to  take 
noshes  of  equal  weight  in  air,  in  order  to  comparo  the  spuciGo 
pavities;  any  particle  of  each  is  sutBcient  for  the  required 
aperimenta. 

The  simplicity  and  modesty  of  Ghetaldua'a  style  — he  aaya 
if  himself,  "is  enlm  ego  aum,  qui  malim  scire  quam  noaci; 
liswre  quamdoccre  :"'  —  mnke  us  unwilling  to  believe  that  he 
Taa  aware  th;it  the  method  of  weighing  in  air  and  water,  in 
rder  to  compare  specific  gravities,  wsis  not  new.  Yet  it  had 
Ben  given  in  a  slightly  different  form  in  one  of  the  moat 
bpular  books  of  the  time, — the  Natural  Magic  of  Portu- 
ilie  error  however  which  Porta  has  made  in  applying  it 
h-aia  to  be  good  evidence  in  favour  of  Ghelaldus,  who  would 
(■rcely  have  omitted  an  opportunity  of  pointing  it  out. 
Porta,  like  Gbetaldus,  tella  the  story  of  Hiero'a  crown, 
nd  afUT  saying  something  of  the  practical  objections  to  tJie 
letbod  which  Archimedes  employed,  goes  on  to  remark  that  the 
letbod  he  is  about  to  describe  is  so  much  better  tlian  the  old 
Be,  "  at  dicers  possimus  inrtpsvpijKa  imspivptjKa." '  Tnkis, 
*  Mrs.  the  metal  whose  purity  \s  to  be  examined,  and  an 
Njual  weight  of  the  same  metal  known  to  be  free  from  all 
illoy.  Place  them  in  the  acalea  of  an  accurate  b:il;mce, 
tad  when  they  are  in  equilibrium,  tmraerse  both  scales  in 
■»ier.  It  will  be  seen  that  the  impure  metal  will  rii-e,  ami 
fttt  (he  ether  will  sink.  Thus,  in  the  case  of  gold  alloyed 
''^dolTer,  if  we  would  know  how  much  silver  it  contains, 
•put  it  in  the  one  scale,  nnd  in  the  other  as  much  pure 
WiM  prodocc  equilibrium  under  w^ter.  Then  lift  both 
i©irt  of  the  water,  and  determine  the  excess  of  weight 
VuA  wat  necessary  to  produce  equilibrium  in  the  water, 
T^  exonw  u  the  weight  of  the  alloy.     Again,  if  you  would 
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know  how  much  gold  there  is  in  the  gilding  of  a  silver  vesse] 
Put  the  vessel  in  one  scale,  and  balance  it  in  air  with  pur 
silver:  put  both  scjiles  into  water;  and  the  weight  of  the  goI< 
which  must  be  added  to  the  pure  silver  in  order  to  restore  th( 
balance  is  the  weight  of  the  gilding.  Both  these  methods  an 
entirely  wrong.*  But  Porta  goes  on,  after  remarkbg  tha 
they  are  applicable  to  other  alloys  beside  that  of  gold  ani 
silver,  to  give  certain  statements  of  the  weight  of  iron  aiM 
other  metals  as  weighed  in  air  and  in  water,  which  constituti 
in  effect  a  table  of  specific  gravities.  For  some  reason  o 
other,  they  almost  all  err  in  the  same  direction,  making  tb 
substances  to  which  they  relate  appear  lighter  than  they  rcall; 
are.  Probably  Porta  forgot  that  the  scale  in  which  the  bod; 
was  placed,  was  itself  buoyed  up  by  the  water.  However  tha 
may  be,  he  says  that  an  iron  ball  weighing  nineteen  ounces  ii 
fur  weighs  fifteen  in  water,  which  would  make  the  specifi 
gravity  of  iron  only  four  and  three  quarters.  Similarly  a  bal 
of  lead  of  thirty-one  ounces  in  air  loses  four  ounces  in  water 
so  that  the  specific  gravity  of  lead  is  less  than  eight  H 
states  similar  results  for  six  kinds  of  gold ;  the  highest  spe 
cific  gravity  being  seventeen.  Tlie  error  in  tliis  case  ma 
have  been  caused  by  the  alloy ;  wliich  is  the  more  probable 
as  in  the  case  of  silver  his  result  is  almost  absolutely  accurate 
Silver  weighing  a  hundred  and  twenty-five  grains  in  ai 
weighs  a  hundred  and  thirteen  in  water.  This  gives  a  spt 
cific  gravity  of  10*41.  For  the  precious  metals  he  probabl 
used  greater  care  in  making  the  experiment.  Porta  mani 
festly  but  half  understood  what  he  was  doing:  still  he  ha 
got  possession  of  the  idea  that  specific  weights  were  to  b 
compared  by  weighing  in  air  and  water ;  and  this  idea  one 
got,  any  person  who  had  read  Archimedes's  treatise  on  floatin 
bodies,  might  easily  have  done  what  Ghetaldus  did. 

I  have  thought  this  digression  allowable,  as  the  most  recei 
account  of  the  progress  of  science  in  Italy,  namely  M.  Librii 

*  Tf,  in  the  case  of  the  first,  p  and  <r  are  re^jpectively  the  densities  of  gold  and  mI'^ 
«ud  r,  M,  and  F  the  volumes  of  the  gold  in  the  dtbasid  metal,  of  the  silver,  and  of  tJ 
pure  gold  respectively ;    then,  as  they  balance  in  water, 

f)  »  +  «r  tt  —  (i;  +  tt)  s=  (f)  —  1)  F: 
and  if  the  excess  of  weight  in  air  is  w,  then 

or     w  fss  g  ~ —  If,  instead  of  =  o  a*  k. 
P  -  I 
AaU  tiinllHrly  in  the  iivcond  case. 
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oonfains  nothing  on  the  subject  M.  Libri  remarks,  that  it 
isdifficalt  to  enumerate  Porta's  speculations,  and  still  more  so 
to  ascertain  how  much  of  them  he  is  entitled  to  claim  as  hid 
^n  In  the  present  case  however  he  is,  I  think,  entitled  to 
( least  the  credit  due  to  an  ingenious  mistake. 
Porta's  method,  like  that  of  Archimedes,  requires  us  to  have 
mass  of  pure  gold  equal  in  weight  to  the  crown  or  other 
rtion  of  alloyed  metal  which  is  to  be  examined.  Ghetaldus's, 
the  contrary,  is  free  from  this  condition,  which  would  in 
ny  cases  make  the  other  methods  wholly  useless.  But 
X)n'8,  so  far  from  being  an  improvement  on  any  of  those 
ch  had  preceded  it,  is  the  most  unmanageable  of  all.  His 
eriments  must  have  been  carefully  made  in  order  to  give 
the  degree  of  accuracy  which  he  has  in  most  cases  attained ; 
nothing  can  be  more  inartificial  than  the  process  employed, 
formed  a  hollow  prism,  of  which  the  height  is  a  little  greater 
1  the  side  of  the  base — the  base  being  a  square,  and  just  equal 
.  side  of  a  cube  of  gold  weighing  one  ounce.  Any  substance 
be  compared  with  gold  is  to  be  formed  into  a  cube  of  di- 
isions  equal  to  the  ounce  cube  of  gold,  which  is  ascertained 
its  just  fitting  into  the  prism  :  the  weight  of  the  prism  being 
i\\  n  both  when  it  is  empty,  and  when  it  carries  a  cube  of  the 
2n  substance,  that  of  the  latter  is  also  known,  and  its 
vity  compared  to  that  of  gold  is  thence  detennined.  Consc- 
;ntly  this  method  requires  it  to  be  possible  to  give  a  cubical 
n  to  the  substance  to  be  examined ;  a  condition  in  many 
es  wholly  impracticable,  and  which  in  all  cases  will  give  rise 
many  sources  of  error.  In  the  original  problem  of  Hiero's 
wn,  for  instance.  Bacon  could  not  have  been  permitted  to 
a  piece  out  in  order  to  mould  it  into  a  cube.  His  method 
8t  have  been  changed,  and  he  could  only  have  advised  the 
ig  to  have  another  crown  made  on  the  same  pattern,  and  of 
d  known  to  be  unalloyed,  and  then  to  see  whether  the  two 
•wns  were  of  equal  weight.  It  is  tolerably  certain  that  he 
1  formed  no  distinct  notion  of  the  problem  proposed  to  Ar- 
medes, — namely,  to  compare  the  specific  weights  of  bodies 
given  forms;  because,  after  remarking  that  a  table  of  specific 
ivities  may  be  usefully  employed  in  determining  the  compo- 
on  of  alloys,  he  goes  on  to  say,  "  Arbitror  hoc  esse  svprjfca 
id  Archimedis;  sed  utcunque  itii  res  est."  As  in  the  Sylva 
^varum  he  has  copied  largely  from  the  Natural  Magicy  and 
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even  from  the  neighbourhood  of  the  passage  of  which  I  hare 
been  speaking,  it  may  appear  odd  that  he  had  not  learnt  from 
Porta  what  was  the  real  diflSculty  which  Archimedes  had  to 
overcome.  The  most  obvious  explanation  is,  that  the  Historia 
Densi  et  JRari  was  written  before  he  had  become  acquainted 
with  Porta's  work  J 

The  use  of  making  the  height  of  the  prism  greater  than 
the  side  of  the  base  was  this:  when  fluids  were  examined, 
the  prism  was  filled  up  to  a  mark  placed  inside,  at  the  height  of 
the  top  of  the  cube,  and  the  depth  of  the  prism  being  some- 
what greater  than  this  height  prevented  tlie  fluid  from  OYcr- 
flowing.  In  a  small  prism  the  surface  of  the  fluid  will  be 
perceptibly  convex ;  but  this  source  of  error  was  disregarded, 
or  not  observed.  But,  probably,  the  most  remarkable  error 
which  Bacon  has  committed  is  chiefly  owing  to  this  circum- 
stance. Both  in  the  Phoinoniena  Universi  and  the  Histma 
Densi  et  Bari,  the  weight  of  the  cube  of  mercury  is  stated  at 
nineteen  pennyweights  and  nine  grains,  that  of  the  cube  of 
gold  being,  as  we  know,  one  ourye.  The  specific  gravity  of 
gold  is  therefore  to  that  of  mercury  as  twenty  to  nineteen  and 
tiircc  eighths ;  whereas  the  real  ratio  is  less  than  twentv  to 
fourteen  and  a  half.  Of  this  large  error,  a  considerable  part  is 
accounted  for  by  the  convexity  of  the  surface  of  the  mercury. 
In  the  other  specific  gravities  of  fluids,  which  admit  of  an 
accurate  comparison  with  modern  results,  there  will  be  found 
an  error  in  the  same  direction,  though,  as  we  should  expect,  of 
a  much  smaller  amount. 

Beside  silids  and  fluids.  Bacon  also  made  experiments  on 
sul)s?tanccs  reduced  to  powder;  not  however  distinguishing 
between  merely  mechanical  pulverization,  and  that  which  is  the 
result  of  some  chemical  process.  Thus  he  compares  lead  **in 
corpore  "  and  in  ccruss,  mercury  and  corrosive  sublimate,  &c. 
It  was  not  however  to  be  expected  that  he  should  make  this 
distinction. 

With  resi)cct  to  the  philo?oj)hical  inferences  which  he  pro- 
poses to  deduce  from  the  quantitative  theory  of  Density  and 
Karity,  he  seems,  as  usual,  to  bear  somewhat  too  hardly  o^ 
Aristotle.     It  was  a  received  opinion  among  the  disciples  of 

*  Ills  attention  seem:}  to  have  been  drawn  to  the  point  in  question  afterwards.    ^ 
"  (NTtain  KxiK-riments  made  by  the  Loni  Bacon  about  Wei«?lit  in  Air  and  Water,"  P*** 
III.  of  thb  erii^ion  near  the  end,  and  Mr.  leA\Ws  tvoU.  —  J.  S. 
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Arulotlc  that  oiie  measure  of  earth  is  transmutable  into  ten  of 
wnter,  and  one  of  water  ioto  ten  of  air.     This  opinion  vras  do 
dwibt  founded  on  a  passage  in  wliicli  Aristotle  ai^uing  against 
tlie  doctrine  of  Empedocles,  who  recognising  four  elements 
*t'A  tint  ailmit  that  tbej  could  be  transmuted  into  one  another, 
i^nL-uks  that  if  this  be  denied,  we  cannot  compare  them  xa-ra 
"^^offov  jj  iroaov,  according  to  quantity  aa  euch.     if  we  say  that 
one  measure  of  water  becomes  ten  of  air,  then  we  may  also 
»»jMTt  that  one  measure  of  water  is  in  point  of  quantity  equal 
*«i  ten  of  nir ;  and  eonvereely,  in  order  that  the  latter  statement 
Omy  have  a  definite  meaning,  we  must  admit  that  water  may 
J^e  clianged  into  air,  or  wee  rersd.     Therefore,  Aristotle  eaya, 
■^e  may  well  be  surprised  that  any  of  those  who  compare  tlio 
•elements  according  to  quantity  deny  their  mutual  transmutn- 
l-»ility.      In  this  argumentum  per  tiicommodum  there    arc    two 
Jsoints  worthy  of  notice  :  in  the  first  place,  the  complete  aliseiicu 
*»f  any  notion  that  the  quantity  nf  matter  was  to  be  measured 
t>j  the  weight;  and  in  the  second,  the  recognition  of  the  powai- 
l*ility  of  definite  quantitative  comparisons  among  the  elements. 
'^t  clearly  is  this  fixed  in  Aristotle's  mind,  that  he  uses  it  to 
*tipw  that  the  elements  must  be  transmutable.     There  iB  how- 
ever no  foundation  for  Bacon's  censure',  that  under  the  sanction 
Of  the  doctrine  that  matter  is  wholly  indifferent  to  ditferencee 
^f  form,  the  schoolmen  in  effect  maintained  that  any  given 
l>ortion  i>i  water  might  possibly  become  any  quantity  of  air, 
Vie  teinarks,  that  if  any  one  asserts  that  one  measure  of  wal^r 
I   Can  be  transmuted  into  an  equal  measure  of  air,  he  in  reality 
^a«erts  that  something  which  preTiously  existed  can  be  ubtto' 
I    lutely  annihilated  ;  since,  taking  for  argument's  sake  the  eom- 
]  ^nrta  opinion   aa   to  the  relation  between  water  and  air,   tho 
*>iiig]e  measure  of  water  might  have  been  maile  into  ten  of  air; 
*o  that  in  order  to  arrive  at  the  single  measure  of  air  nine 
"•list  h«ve  been  annihilated.     No  one,  he  sayi^,  can  be  so  be- 
*ildereii  with  alHtract  subtleties  as  to  believe  that  there  is  as 
uiuch  matter  in  one  meastu^  of  ur  as  in  ten.     Certainly  not ; 
^nd  the  follower  of  Aristotle  would  simply  remark,  that  the 
t'hrase  "  as  much  matter  "  is,  in  bis  sense  of  the  wonl  matt^^r,  » 
ptowe  withont  meaning.     For  to  him  matter  ajtart  from  form 
"•*  no  actual  existence ;  it  is  not  ms  actu,  and  thtreforf  dous 
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not  admit  of  any  dcteimination  either  in  the  category  of  quan- 
tity or  any  other.  Whatever  may  be  thought  of  the  value  oi 
the  Aristotelian  antithesis  of  form  and  matter,  we  are  not  at 
liberty  to  charge  it  with  difficulties  which  only  arise  when  we 
forget  that,  in  this  antithesis,  matter  does  not  mean  any  actually 
existing  thing.  We  must  not  replace  the  merely  negative 
notion  of  the  Aristotelian  vXiy  by  the  positive  idea  of  substance, 
and  then  interpret  the  dictum  that  matter  is  indifferently  sus- 
ceptible of  all  forms,  so  as  to  make  it  mean  that  the  quantity  of 
a  given  portion  of  substance  can  be  conceived  to  vary.  That 
this  transition  from  matter  to  substance  has  been  often  made, 
may  readily  be  admitted ;  it  is  only  one  instance  of  the  ten- 
dency of  the  mind  to  replace  highly  abstract  notions  by  othew 
which  are  less  so, — a  tendency  which,  in  the  history  of  philo- 
sophy, is  as  the  o^s  eh  rb  kuto)  of  Heraclitus. 

In  commending  those  who  deny  that  primitive  matter  is 
"quanto  plane  spoliata,  licet  ad  alias  formas  aequa,"  Bacon 
refers  to  the  Averroists,  who  ascribed  to  matter,  considered 
apart  from  any  form,  extension  in  three  dimensions — intenni- 
nate  extension,  as  it  was  usually  expressed.  Any  attempt 
to  oive  metes  and  bounds  to  this  interininate  extension  would 
have  been  in  the  opinion  of  Averroes,  as  well  as  in  that  of  the 
other  followers  of  Aristotle,  to  introduce  an  slBos  or  form. 
This  doctrine  was  however  regarded  by  the  orthodox  school- 
men as  little  less  of  a  heresy  than  that  which  Averroes  had 
promulgated  touching  the  soul  of  man.  Another  and  a  soine- 
what  earlier  doctrine  ascribed  to  all  matter  a  form  of  corporeity, 
prior  to  the  introduction  of  any  special  or  particular  form. 
Both  these  doctrines  are  of  Arab  origin,  the  last-mentioned 
being  that  of  Avicenna :  they  seem  to  spring  from  the  same 
character  of  mind,  though  Avicenna's  opinion  is  strongly  con- 
demned by  Averroes.  It  does  not  seem  to  have  ever  been 
received  with  much  assent,  though  the  phrase  "  form  of  cor- 
poreity "  became  long  afterwards  famous,  when  Duns  Scotus 
introduced  it  into  his  psychological  theory. 

Eacon  is  scarcely  justified  in  asserting  that  Aristotle  reduced 
the  whole  question  of  density  and  rarity  to  "  the  frigid  dis- 
tinction of  act  and  power."  He  said,  on  the  contrary,  that 
density  and  rarity,  instead  of  being,  as  at  first  they  seem  to  be, 
purely  qualit'itive  conceptions,  pass  into  another  category  than 
that  of  quality,  when  they  are  more  narrowly  examined.    Hi* 
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cipreflsions  are  anfSciently  remarkable  to  be  quoted : — eoixs  .  . 

i^pia  TO.  Toiavra  (namely  the  rare  and  the  dense^  the  smooth 

and  the  rough)  slvai  r^s  irepl  to  ttoiov  Biaipiastus  *  Seaiv  yap 
fuXKov  Tiva  (palifsrai  t&v  fiopl(ov  ixaTepov  SffXovu  *  irvKVov  fjuv 
^lip  TO)  TO.  fjuipia  crvv8yyv9  elvai  a\\i]\joi9,  fiavov  he  Tct>  SisoTavac 
fnr  aXkijXiDv,  koX  \eiov  fisv  toj  hr*  svdsias  ttods  to,  p,6pia  KsladcUy 
T/»p  Si  Tw  TO  fiiv  imepixsiv  to  Ss  iXXsiiretv.  **  The  dense  and 
tke  rare,  the  smooth  and  the  rough,  seem  to  bo  foreign  from  the 
classification  of  qualities.  For  each  of  them  seems  rather  to 
denote  a  mode  of  disposition  of  the  particles :  the  dense  consists 
in  their  being  near  one  another,  and  the  rare  in  their  standing 
tpurt ;  the  smooth  in  their  lying  somehow  in  a  straight  line, 
wd  the  rough  in  this  —  that  one  particle  projects  and  another 
comes  short" 

This  explanation  is  precisely  the  t^ame  as  Bacon's ;  and  on 
the  other  hand  Aristotle  would  have  adopted  Bacon's  caveat 
**Neque  propterea  res  deducitur  ad  atomum,  qui  pncsupponit 
Tacamn  et  materiam  non  fluxam  (quorum  utrunque  falsum  est), 
led  ad  particulas  veras  quales  inveniuntur."^ 

In  this  as  in  some  other  instances,  Bacon  speaks  of  Aristotle 
with  needless  disrespect.  Yet  even  now  Aristotle  has  not  lost 
kis  claim  to  be  accounted  **  il  maestro  di  colore  che  sanno." 

One  of  the  applications  which  Bacon  makes  of  his  table  of 
specific  gravities  is  to  the  common  doctrine  of  the  elements,  to 
which  he  esteems  it  a  fatal  objection,  that  many  bodies,  as  gold 
for  instance,  are  much  heavier  than  the  densest  of  the  elements. 
The  objection  would  be  conclusive  if  it  were  more  difficult  to 
believe  that  any  mixture  of  the  elements  could  by  condensation 
become  of  the  same  specific  gravity  as  gold,  than  to  believe  that 
it  could  possess  the  qualities  by  which  gold  is  distinguished 
from  other  substances. 

From  comparing  the  densities  of  tangible  bodies  "quaj 
pondere  dotantur,"  Bacon  proceeds  to  speak  of  aeriform  or 
pnenmatical  bodies,  whose  density  cannot  be  judged  of  by 
4eir  weight.  In  classifying  aeriform  bodies,  he  distinguishes, 
•8  m  the  Histaria  VitcB  et  MortiSy  between  the  crude  spirits 
which  are  present  in  every  tangible  substance,  and  the  animal 
Taints  which  are  peculiar  to  living  creatures.  The  latter  are 
^^  the  rarer,  and  possess  positive  levity ;  which  appears  in 

•  Nov.  Org.  ii.  6. 
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the  difference  of  weight  of  the  same  animal  before  and  SM,i 
death.  Between  these  two  kinds  of  spirits  stands,  in  the  e<» 
of  rarity,  the  ambient  air,  which  is  devoid  of  levity ;  a  bladJ^ 
filled  with  air  not  being  lighter  than  when  empty.  It  * 
scarcely  necessary  to  remark  that  tMs  observation  provefi 
nothing.  Whether  the  air  was  in  its  own  nature  light  or 
heavy,  a  portion  of  it  separated  from  the  rest  by  being  en- 
closed either  in  a  bladder  or  in  any  other  envelope  would 
clearly  not  tend  either  upwards  or  downwards.  The  principle 
of  suflScient  reason  seems  enough  to  show  that  any  given  por- 
tion of  air  must,  in  relation  to  the  general  mass,  remain  at 
rest.  It  is  on  tliis  account  that  [J.  B.  Benedctti],  of  whom 
M.  Libri  gives  an  account,  greatly  condemns  Aristotle  for  not 
having  perceived  that  in  its  own  place  air  has  no  weight.^ 

In  order  to  connect  the  density  of  tangible  bodies  with  that 
of  air.  Bacon  tried  to  ascertain  what  quantity  of  spirits  of  wine 
would,  when  converted  into  vapour,  completely  fill  a  bladder 
of  a  known  size.  His  result  is,  that  the  vapour  occupied  more 
than  three  hundred  and  twenty  times  as  much  space  as  the 
spirits  themselves. 

The  remainder  of  the  Ilistoria  Dcnsi  et  Rari  consists  of  ft 
miscellaneous  collection  of  remarks  on  dilatations  and  conden- 
sations, and  on  the  different  causes  by  which  these  changes 
are  brought  about.  There  is  not  much  of  interest  in  this  part 
of  the  treatise.  The  whole  concludes,  like  the  Ilistoria  Vtte  ti 
Mortis  and  the  Ilistoria  Ventorum,  with  a  number  of  Canones 
Mobiles,  followed,  as  in  the  Ilistoria  Ventorum ,  by  a  list  of 
things  yet  to  be  accompli c^hcd.  The  most  remarkable  circum- 
stance connected  with  the  Canones  is  the  emphatic  rejection  ol 
the  doctrine  of  a  vacuum.  In  this  respect  the  Ilistoria  Densi 
ct  Rari  is  completely  in  accordance  with  the  Novum  Orqanum 
and  both  show  that  Bacon's  opinions  must  have  un«lergonc  i 
decided  change  after  the  time  of  his  writing  the  Cogitatione' 
de  Rerum  Naturd^  or  the  essay  on  the  fable  of  Cupid. 

*  Libri,  Uistoirc  des  Sciences  Mathem.  iiv.  ii.  p.  125. 


NOTE. 

Dk.  Rawlet,  whose  copy  of  this  treatise,  as  priiiffd  in  tin?  Opiiscula, 
r  only  authority  for  the  text,  doea  not  tell  u^  in  what  state  lie 
foaml  the  manuacript  I  apprehend  however  that  it  came  into  his 
hatids  either  nnfinished  or  mutilated. 

■videnlly  meant  to  correspond  in  rorm  wilh  the  two  pre- 
•wding  tituti,  namely  the  HUforia  Ventorum  and  the  Ilutoria  Vitre  rt 
Mortu,  and  to  be  eet  forth  according  to  the  plan  described  in  the 
Xorma  hittorire  prtMentis,  p.  17.  ;  and  had  Bacon  prepared  it  for 
ibe  press  himself,  he  wonid  certainly  not  have  omitted  the  Topica 
Parliadaria  sive  articuli  itupiuUionU.  This,  being  a  particular  de- 
Kriptioa  of  ihu  order  of  inquiry,  would  have  foUowciI  the  odiliis. 
Guh  section  of  tlio  historia  would  have  been  assigned  by  a  mar- 
giud  reference  to  its  proper  article,  would  have  been  introduced  by 
1  tonnexio,  and  followed  by  ohservationes  majoTCs  or  comzaenta- 
imn;  the  monita  and  mandota  being  inserted  in  their  places  im- 
iBedittely  after  the  paragraphs  lo  which  tliey  had  reference,  and 
"iiftinguished  from  the  historia  liy  italics  or  some  other  type- 
gr»pliic:il  difference. 

Now  in  Dr.  Rawley's  edition  we  find  no  Topica  Partieularia  ; 
ain^equently  no  references  to  the  several  articuli  inquiaitioais  to 
rliich  the  successive  portions  of  the  kisloria  relate.  In  the  earlier 
(Miri  of  the  inquiry,  which  treats  de  exporreetiofie  materitB  in  carpa- 
rUna,  trcundam  cansittentias  tuas  diversax,  dum  qmeicunt,  we  fiiid 
a  contusrionet,  nor  anylliing  to  indicate  the  particular  relation 
which  tie  several  tabula;,  tnonita,  fitandala,  observaiionet,  cmnmen- 
Lttionet,  &«.,  bear  to  each  oiher,  or  to  the  subject  of  inquiry.  These 
tn  all  printed  in  separate  groups ;  each  group  having  its  separate 
hetuling  {monita,  mandala,  &c.,  as  the  ease  may  be);  and  the  para- 
gtsphs  into  which  they  are  divided  are  separately  numbered;  ex- 
cept towards  the  end,  where  the  numbers  are  omitted.  Thus  the 
various  numiUt  which  are  dispersed  through  this  part  of  the  work 
are  uumbertnl  from  1  to  6,  after  which  oceur  three  single  ones  without 
snynambcrs;  the  various  oiierrd^MmM  from  1  to  9,  and  afterward* 
mber ;  the  mandata  from  1  to  4 ;  and  so  on. 
The  paragraphs  however  lo  which  the  several  series  of  numbers 
Apply  are  not  kept  together,  but  intermingled.  Afler  the^firiit 
•yVO  have  monita  1,  2,  3,  4  j  then  obiervalianti 
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I,  2,  3;  then  mandata  1,  2;  then  observationes  4,  5,  6;  then  ^^^^ 
datum  3  ;  then  vellicationes  de  practical  1,  2,  3,  4 ;  then  observai^ 
7  ;  then  historia  1 ;  and  so  on.     From  all  which  I  am  inclined  t^ 
suspect  that  the  arrangement  of  this  part  had  not  been  completer 
bj  Bacon ;  that  Kawlej  found  the  monita^  mandata,  &c.,  set  down 
in  numbered  paragraphs  on  separate  sheets,  and  that  the  distribuuon 
of  them  into  their  places  in  the  order  of  inquiry  was  his  own  work  •, 
a  work  which,  without  the  help  of  the  articuli  inquisitionisy  which 
should  have  given   the  directions,  it  would  not  have  been  easy  to 
accomplish  successfully,  even  if  the  materials  had  been  themselves 
complete,  which  I  can  hardly  think  they  were. 

However  that  may  be,  the  result  is  certainly  not  satisfactory.  As 
the  text  stands,  the  relation  which  the  several  paragraphs  bear  to 
each  other  is  far  from  clear,  and  the  typographical  arrangement 
(which  differs  materially  from  that  adopted  by  Bacon  in  the  two 
histories  edited  by  himself)  is  perplexing  from  the  absence  of  all 
distinction  between  the  major  and  minor  divisions;  not  always 
consistent  with  itself;  and  in  some  places  positively  incorrect.  That 
it  has  not  been  reproduced  in  its  original  form  by  any  subsequent 
editor,  is  not  therefore  a  matter  of  regret ;  but  the  changes  wliich 
have  been  introduced  by  modern  editors  (following,  with  some 
variations,  the  example  of  Blackbourne)  do  not  appear  to  me  to  be 
exactly  of  the  riglit  kind  ;  the  object  which  they  had  in  view  being 
apparently  to  make  the  printed  page  neater  and  more  compact, 
rather  than  to  exhibit  more  clearly  the  order  of  inquiry  and  the 
divisions  of  subject. 

My  own  object  in  arranging  the  text  of  this  third  titulus,  has  been 
to  bring  the  typographical  form  more  into  symmetry  with  that  of 
the  two  others.  In  them,  it  will  be  observed,  the  whole  inquiry 
is  distributed  into  several  articuli;  each  article  having  its  separata 
vonnvxioy  which  marks  and  explains  the  transition  from  the  articla 
preceding  ;  its  separate  historia,  with  monita,  mandata^  &c.,  iutcr- 
spersed;  and  its  separate  observatumes  or  commentationes  {as  the  case 
may  be),  generally  coming  in  at  the  end,  and  always  distinguished, 
(as  stepping  beyond  the  region  of  pure  history  into  that  of  interpret 
tatio7i)  by  being  printed  in  a  larger  type.  That  a  similar  logical 
arrangement  was  meant  to  be  followed  in  the  present  history  ^B 
evident  enough  even  from  the  text  as  edited  by  Rawley.  But  H* 
order  to  make  this  arrangement  apparent  to  the  eye,  so  far  astha* 
could  be  attempted  without  altering  the  words  or  the  order  of  pam-' 
graphs,  I  have  found  it  necessary  to  introduce  some  headings  whid* 
are  not  in  the  original,  and  to  alter  the  places  of  others.  I  have  no* 
however  added  anything  except  within  brackets,  nor  altered  o^ 
omitted  anything  without  mentioning  it  in  the  not^s.  —  •/•  S* 
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'  Tile  words  iHthin  brscknU  are  not  In  the  title  as  printed  by  Rawley.  But  had 
^ne  iiiiittelf  Ifrought  out  the  work  in  the  same  form  with  the  HUtoria  Vitm  li 
'fc^  they  would  no  doubt  have  been  added.— ^  /.  S, 
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KiL  miram^  si  natura  philosophias  et  scientiis  debitrix  sit,  cum 
ad  reddendas  rationes  nunquam  adhuc  sit  interpellata.  Neque 
enim  de  quanta  matericBy  et  qnomodo  illud  per  corpora  sit  dis- 
tiibutum  (in  aliis  copiose,  in  aliis  parce),  instituta  est  inquisitio 
diligeiis  et  dispensatoria,  secundum  veros  aut  proximos  veris 
ealculoB.  Ulud  recte  receptum  est,  Nil  deperdi  aut  addi 
fommaB  universali:  etiam  tractatus  est  a  nonnullis  ille  locus, 
Qnomodo  corpora  laxari  possint  et  contrahi,  absque  vacuo 
intennisto,  secundum  plus  et  minus.  Densi  autem  et  Rari 
Daturas  alius  ad  copiam  et  paucitatem  matcrise  retulit;  alius 
hoc  ipsum  elusit ;  plerique,  authorem  suum  secuti,  rem  totam 
per  fingidam  illam  distinctionem  actus  et  potentiie  discutiunt 
et  componunt.  Etiam  qui  ilia  material  rationibus  attribuunt 
(quae  vera  est  sententia),  neque  materiam  primam  Quanto 
plane  spoliatam,  licet  ad  alias  formas  sequam,  volunt,  tamen 
in  hoc  ipso  inquisitionem  terminant,  ulterius  nihil  quaerunt, 
neque  quid  inde  sequatur  perspiciunt;  remque,  quae  ad  infinita 
epectat^  et  naturalis  philosophiae  veluti  basis  est,  aut  non  attin- 
gont,  aut  non  urgent. 

Primo  igitur,  quod  bene  positum  est,  non  movendum :  Non 
scilicet  fieri  in  aliqua  transmutatione  corpomm  transactionem  aut 
a  nihilo,  aut  ad  nihilum;  sed  opera  esse  ejusdem  omnipotent ia3, 
creare  ex  nihilo,  et  redigere  in  nihilum ;  ex  cursu  natune  vero 
boc  nunquam  fierL  Itaque  summa  materias  totalis  semper  con- 
stat; nil  additur,  nil  minuitur.  At  istamsummam  inter  corpora 
Her  portiones  dividi,  nemini  dubium  esse  possit     Neque  enim 

luisqiiam  sobtilitatibtis  abstractis  tam  dementatus  esse  queat^ 

X  a 
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ut  existimet  tantum  materiae  inesse  dolio  aquse,  quantum  iece 
doliis  nquse ;  neque  similiter  dolio  aeris,  quantum  decern  dcJi 
aeris.  At  in  corpore  eodem  non  dubitatur  quin  copia  materia 
multipHcetur  pro  mensura  corporis:  in  corporibus  diversi 
ambigitur.  Quod  si  demonstretur,  unum  dolium  aquse  in  aereff 
versum^  deoem  dare  dolia  aeris  (istam  enim  computationeni 
propter  opinionem  receptam  sumimus,  licet  centupla  verier  8it)i 
bene  habet:  etenim  jam  non  amplius  sunt  diversa  corponi, 
aqua  et  aer,  sed  idem  corpus  aeris  in  decern  doliis.  At  unum 
dolium  aeris  (ut  modo  concessum  est)  decima  tantimi  pars  est 
decern  doHorum.  Itaque  resisti  jam  non  potest,  quin  in  uno  doHo 
aquae  decuplo  plus  sit  materiae,  quam  in  uno  dolio  aeris.  Itaque, 
si  quis  asserat  dolium  aquae  totiun  in  dolium  aeris  unicum  verti 
posse,  idem  prorsus  est  ac  si  asserat  aliquid  posse  redigi  ad  ni- 
hilum.  Etenim  una  decima  aquae  ad  hoc  sufficiet,  reliquae  noven 
partes  necesse  est  ut  annihilentur.  Contra,  si  quis  asserat  dolium 
aeris  in  dolium  aquae  verti  posse,  idem  est  ac  si  asserat  aliqiu^ 
posse  creari  ex  nihilo.  Etenim  dolium  aeris,  nisi  *  ad  deciman 
partem  dolii  aquae  attinget,  reliquae  novem  partes  necesse  est  u 
fiant  ex  nibilo.  Illud  interim  plane  confitemur,  de  rationibu 
et  calculis  et  quota  parte  quanti  materiae  quae  diversis  cor 
poribus  subest,  et  qua  industria  et  sagacitate  de  illis  informatt 
vera  capi  possit,  arduam  inquisitionem  esse;  quam  tame 
ingens  et  latissime  fusa  utilitas  compeiiset.  Nam  et  densitati 
et  raritates  corporum  nosse,  et  multo  magis  condensationes  < 
rarefactiones  procurare  et  efficere,  maxime  interest  et  conten 
plativae  et  practicae.  Cum  igitur  sit  res  (si  qua  alia)  plai 
fundamentalis  et  catholica,  accincti  debemus  ad  cam  accedcrt 
quandoquidem  omnis  philosophia  absque  ea  penitus  discincta 
dissoluta  sit.^ 


*  So  in  the  original.     Qu.  non  nisi  ;  and  omit  the  comnia  ? — /.  S. 

*  Here,  if  the  work  had  been  completed,  would  no  doubt  have  followed  the  Tcp 
Parti cularia,  she  i4rticidi  Inquisitionis  de  Denso  et  Raro^  and  the  order  of  the  « 
sequent  inquiry  would  have  been  particularly  explained.  The  Tabula  which  tioUr 
Is  the  commencement  of  the  Hutoria.  — J.S, 
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])OITIONIS     £T     EXPANSIONIS     MaTERLS     PER     SpATIA    IN 
ILIBUS  (QUiB  SCILICET   DOTAMTUB   PONDEBE)^  CUM   SUPPU- 

i  Rationum  in  Cokporibus  diversis. 


ium  occupant,  sive  ssque  exporriguntur. 


Den  Or.     1 

Den.  Gr. 

Qcla  una,  sive  .    20    0 

Carnis  ovillss      .     ] 

I  10 

.     19    9 

AquiB  fortiA        .     ] 

I     7 

.    12     IJ 

Cornu  bovis        .     ] 

[    6 

i     .        .        .     10  21 

Balsami  Indi      .     ] 

I    6 

ricei;  anglice-i    ^^  ^^ 

Cerebri  vitulini  ")    , 
crudi               J 

[    5   pauL  min. 

.      9    8 

Sanguinis  ovilli .     ] 

5 

9    5 

8   10 

Ligni  santali  1        , 
rubei           J  * 

{     S 

inb 

.      8    9 

Gagatis      .        .    1 

5 

.      8     6 

Cepse  recentis    .     1 

[     5 

.      7  22 

Lactis  vaccini    .     1 

4J 

.      5  12 

CapbursB    .         .     ] 

i     4 

lii    . 

.      3     1 
.      2  22f 

Sueei     mentha*  "|    , 
expressi          J 

I     4 

.      2  22J 
.      2  20i 

Succi   boraginis ' 
expressi 

1     3i 

.       2  18 

CervisiaB    lupu- " 
latse  foitis 

1     3^ 

.       2  12 

B       . 

.      2  10 

Ligni  ebeni         .     1 

[     3^ 

mis. 

.       2     8^ 

Pulveris  scmini^ " 

.       2    5i 

fseniculi  dul-  ■ 

I  n 

.      2     5 

cis 

2     5 

Aceti .        •        .     ^ 

I     3i 

rgaritarum 

.      2     2 

Agrest®,  ex  po- 1 
mis  acerbis     J 

L     3 

.      2     2 

A         »^ 

lunis 

.      2     IJ 

Succini  lucidi 

I     3 

.       1  22 

Urinaj 

1     3 

.       1  21J 

Aqu8B  communis 

L     3    paul.  min. 

1   21 

Olei  caryopliyl- ' 

1  21 

lorum  cbymi-  - 

L     3    paul.  min. 

1   20 

ci 

1    18^ 

Vini  clareti 

I     2} 

•is    . 

&  communis 

.       1   18 
1   10 

Pulveris  sac-  1 
chari  albi     J 

1     2J 

•        •        • 

1   10 

Cerae  flav® 

1     2 

ading  of  the  correspondlnff  title  in  the  Phanomena  Univtrth  Uie  ctattse 
duUniur  pondvri;  "  dues  not  occur. 

B  3 


2tf 


Hot  jn      ... 
Oiei  aiBjgiilaliiii  d«!cts 

M^OMrxycrt.  Intelfigantar  pcHidcn,  qnibos   ua   ^ 

""^^^  ^Z!fn^     generis  et  oompatitzcoid  qaibos  aunfabi 


ut  libra  capiat  micias  12,  imda  20  de 
nanus  grana  24.  Delegimos  antem  corpus  anri  pui 
exjiorrectionig  mensuram  reliqoomm  corpcHnm  rati* 
caremus,  non  tantnm  quia  gravissimuni,  sed  qui 
unum  et  eui  simile,  nihil  habens  ex  volatilL  Exp 
fuit  tale :  unciam  anri  pari  in  fignram  aleae  sive  cubi 
mus ;  dein  situLun  parram,  quadratam,  ex  argento 
qu2S  cubam  ilium  auri  caperet,  atque  ei  exacte  conv€ 
ipjod  situla  esset  nonnihil  altior;  ita  timen  ut  1 
situbm,  quo  cubus  ille  auri  ascenderat,  linea  conspici 
tur.  Id  fecimus  liquorum  et  pulTerum  gratia ;  ut  * 
aliquis  intra  eandem  situlam  immittendus  esset,  noi 
sod  paulo  interius  se  contineret  Simul  autem  ali:i 
fieri  fecimus,  quae  cum  altera  ilia,  pondere  et  conten 
par  es8ct ;  ut  in  pari  8itula  corporis  contenti  tantui 
jMireret,  Tum  cubos  ejusdem  magnitudinis  sive  di 
fecimus,  in  omnibus  materiis  in  Tabula  specificatis 
onem  jmii  possent;  liquoribus  vero  ex  tempore  i 
implondo  scilicet  situlam,  quousque  liquor  ad  locum 
Hi^iiatuni  ascenderet.  Pulveribus  eodem  modo.  S 
<r;intur  pulveres  maxime  et  fortiter  compressi. 
|M>ti:«.<inuim  ad  sequationem  pertinet,  nee  casum  recip 
II  HI  alia  fuit  probatio,  quam  ut  una  ex  eitulis  vac 
lance,  altera  cum  corpore  in  altera  lance  poneretu 


'  Scvcnty-f Ight  wh«tancc»  are  mentioned  In  this  table,  and  only  se 
that  In  Ihe  IVurnotne.na,  which  contains  only  one  not  contained  here,  n 
cHi'lcir  lecens."  The  six  which  it  omittf  are  cerebrum  vitulinum  cri 
ovIIIh,  liic  vaccinum.  succuit  luenthae  expressu?,  succus  boraginis  c 
cervUlM  lupuUU  fortia. 


HlSTOItU  UESSI  ET  RARI  217 

ji^iDderia  corpnris  contenti  per  Be  oxcipcretur.  Quanta  vcro 
(Iu8  corporis  pondere  auri  est  m;nui<,  tiinlo  cxporrectio  cor- 
poris e^t  exporrectione  auri  major.  Exempli  gratia,  cum  aiiri 
Ule  cubus  det  unciam  unam,  nujrrhfe  vero  dcnarium  unum; 
3ti[uct,  exporrectionem  myrrli^  aJ  exporrectioaem  auri  habere 
jftitionem  vicectiplara :  ut  viciea  plus  materia  ait  in  auro  qiiam 
lyrrha,  in  simili  epatio;  ruraua,  vicied  plua  exporrcctionia 
■it  in  myrrha  quam  in  aiiro,  in  simili  ponilere. 

v«'U.  1.  Parvitas  vasis  quo  us\  Bumus  et  forma  etiuin 
(licet  ad  cuboa  illos  recipiendos  habilia  et  apta),  ad  ni- 
tianea  exquiaitas  verificandas  niinua  propria  fuiU  Nam  nee 
ininutiaa  infra  gnuii  quadrantem  facile  excipere  Ucebat ;  ntc 
ijuadrata  ilia  superficies,  in  parvo  nee  aeasibili  iiscenau  sive 
litttudine,  notabilem  ponderia  differentiam  trabure  potuit : 
contra  quam  fit  in  vaais  in  acntum  surgcntibud. 

2.  Minime  dubium  eat,  etiam  complura  corpora,  quBB  in 
Tabula  pouuntur,  intra  suam  apeciem  mania  et  minus  rccipere, 
ijQoad  pondera  et  spatia ;  nam  et  vina,  et  li;^na  ejuadetii  apeeiei, 
et  nonniilla  e  reliquia,  sunt  ccrte  alta  allia  gravlora.  Itaque 
qnnad  calculationem  exqiiiaitam,  casum  quendiun  istA  rea 
recipit ;  neque  ea  individua  in  qnas  experimentum  noatrum 
incidit,  naturara  Bpeciei  exacte  referre,  neque  cum  idioium 
experimontis  lortaj^se  omnino  in  minimis  con^entire  poaaunt. 

3.  In  Tabulam  auperiorem  conjecimus  eii  corpora,  qu;e 
spatium  eive  menauram  commode  implere,  coqiore  intej^ro 
et  tanquam  aimilari,  poaaent;  quseque  etiam  pondua  babt- 
ant;  ex  cujua  rationibue  de  materia!  coaeervatione  judicium 
fecimua.  Itaque  tria  genera  corporum  buc  relmhi  non 
poterant:  primo,  ea  quiB  dimenaioni  cubicie  satiffacere  non 
jioterant ;  ut  folia,  florea,  pelUculse,  ihembranm :  aecundo, 
corpora  insequaliter  cava  et  poroaa,  ut  apongia,  suber, 
>eUera;  tertio,  pneumatjca,  quia  pondcre  non  dotantur;  ut 
aer,  flam  ma. 

4.  Videndum,  num  forte  contractio  corporia  arctior  ex 
■^'i  uuita  nanci^atur  majorcm  rationem  ponderia,  quam  pro 
<iunntiliite  materia.  Id,  utruni  fiat  necne,  ex  Hiatoria 
Iwiipria  Ponderirf  inquiratur.  Quod  ai  fiat,  fiiUit  ccrte 
"uppuutio:  et  quo  corpora  sunt  tuuuiora,  eo  paulo  plus 
"■^nt  nmteriie   in   simili  ex|>orrecttone,  quam  pro  c^culo 

que  ex  eo  pcndet. 
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Hanc  Tabulam  multis  abhinc  annis  confeci,  atque  (nt  i 
mini)  bona  usus  diligentia.^  Verum  possit  proculdubio  Tal 
multo  exactior  componi ;  videlicet,  turn  ex  pluribas,  turn  i 
pliore  quapiam  mensura ;  id  quod  ad  exactas  rationes  pluriir 
facit ;  et  omnino  paranda  est,  cum  res  sit  ex  fundsunentalibi 

Observationes. 

1.  Licet,  atqne  adeo  juvat,  aninao  prospicere,  quam  fi 
et  comprehensibilis  sit  natura  rerum  in  tangibilibus.  Ta 
enim  naturam  claudit  tanquam  in  pngno.  Nemo  itaque  e: 
tietur,  nemo  fingat  aut  somniet.  Non  invenitur  in  Ta 
ens,  quod  aliud  ens  in  copia  materise  superet,  ultra  pro 
tioneiii  triccfsimam  duplam:  tanto  enim  superat  aurum  ligi 
nbietis.  De  interioribus  autem  terr^e  nihil  decernimus ; 
nee  sensui  nee  experimento  subjiciantur.  Ilia,  cum  a  & 
coelestium  primo  longius,  deinde  penitus,  semora  sint,  poi 
esi-e  corporibus  nobis  notis  densiora. 

2.  Opinio  de  compositione  sublunarium  ex  quatuor 
mentis  non  bene  ce<lit.  Aurum  enim  in  situla  ilia  tabi 
est  ponderis  Den.  20  ;  terra  communis  Den.  2,  paulo  jj 
aqua  Den.  1,  Gran.  3  ;^  aer,  ignes,  longe  tenuiora  et  ni 
materiata  ;  ponderis  vero  nullius.  At  forma  materiain 
auget.  Videndum  igitur,  quomodo  ex  corpore  2  De 
corporibus  longe  tenuioribus,  educatur  per  formam,  in 
dimenso,  corpus  20  Den.  Duo  sunt  effugia :  unum, 
elenienta  tenuiora  compingant  densiorem  in  majorem  d 
tatem  quam  simplicis  elementi  ;  alterum,  quod  non  intelli 
Pf  ripatetici  hoc  de  terra  communi,  sed  de  terra  elemei 
omni  ente  composito  graviore.  At  ignis  et  aer  non 
densant,  nisi  per  accidens,  ut  suo  loco  dicetur.  Terra  a 
ilia,  quse  foret  auro  et  omnibus  gravior,  ita  sita  est,  n 
adsit  ad  nr)istionem.  Melius  igitur  foret,  ut  plane  ni 
desinant,  et  cesset  dictatura. 

3.  Diligenter  notanda  est  series  sive  scala  coacerval 
materise ;    et  quomodo  ascendat  a  coacervatione  majoi 

^  Probably  at  the  time  when  he  wrote  the  Ph4Bmtmena  Univtrsi,  If  i 
present  tabuia,  with  the  mandata  belonging  to  it,  most  be  presumed  to  be  ti 
copy.  —  J.  S, 

'  33  in  the  original.—/.  & 
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mioorem :  idque  interdiim  per  gradus,  interdum  per  sal- 
tum.  Siquidem  utilis  est  haec  contemplation  et  ad  judicium 
et  ad  practicam.  Coagmentatio  metallica  et  subterranea 
maxima  est ;  ita  ut  ex  3^  illis  partibus  occupet  1 2  :  tantum 
eoim  distat  aurum  a  stanno.  In  illo  descensu  ab  auro  et 
argento  vivo  magnus  saltus  ad  plumbum.  A  plumbo  ad 
stannam  gradatio.  Rursus  magnus  saltus  a  metallis  ad 
lapides :  nisi  quod  se  interponat  magnes,  qui  inde  convincitur 
esse  lapis  metallicus.  A  lapidibus  vero  ad  reliqua  usque  ail 
levissiiuum,  continui  et  pusilli  gradus. 

MndMia.  1.  Cum  fous  densitatls  videatur  esse  In  prof  undo 
teme,  adeo  ut  versus  superficiem  ejus  corpora  eximie  exte- 
nuentur;  illud  notatu  dignura  est,  quod  aurum  (quod  est 
ex  metallis  gravissimum)  nihilominus  reperiatur  quandoque 
in  arenulis  et  ramentis  fluviorum ;  etiam  fere  purum  Itaque 
inquirendum  diligenter  de  situ  ejusmodi  locorum:  utium 
non  sint  ad  pedes  montium,  quorum  fundi  et  radices  aequi- 
parari  possint  mineris  profundissimis,  et  aurum  inde  eluatur ; 
aut  quid  tandem  sit,  quod  pariat  tantam  condensationem 
versus  summitates  terrae. 

2.  De  mineris  in  genere  quaerendum,  qua;  ex  iis  soleafit 
e^e  depressiores,  et  quse  propius  ad  superficiem  terne ;  et 
in  quali  situ  regionum,  et  in  qua  gleba  nascantur ;  et  quo- 
modo  se  habeant  ad  aquas;  et  maxinie,  in  quibns  ciibili- 
bus  decumbant  et  jaceant;  et  quomodo  circundcntur  aut 
misceantur  lapide,  aut  aliquo  alio  fossili :  deniqne  nnnes 
circumstantiae  examinanda;,  ut  per  istas  exi)l()rari  p-jssit, 
qua  ratione  succi  et  spiritus  ternc  in  condensationem  isUmi 
metuliicam  (quae  reliquas  longe  superat)  coeant  aut  coin- 
pingantur. 

Observation's. 

4.  Dubium  minime  est,  quiii  et  in  vegetabilibus,  atque 
<'tiam  in  partibus  animalium,  se  ostendant  corpora  complura 
%no  abietis  longe  leviora.  Nam  et  hmugines  nonnullaruin 
plaotarum,  alae  muscarum,  et  spolia  serpentum  ;  atque  artiti- 
eialia  quoque  di versa,  ut  lineus  pannus  extinctus  (quali 
Dtimur  ad  fomites  flammarum),  et  folia  rosarum  quse  siiper- 
tant  a  distillatione,  et  hujusmodi,  superant  levitate  (ut 
lotamas)  ligna  levissima 
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5.  Cohibenda  et  corrigenda  est  ilia  cogitatio,  id 
intellectus  humaniis  propendet,  nempe,  Dura  esse  maxime 
Densa.  Nam  argentum  vivum  fluit,  aurum  molle  est,  el 
plumbum.  H!a  vero  durissimis  metallis  (ferro  et  sere)  suul 
densiora  et  graviora;  lapidibus  vero  adhue  multo  magis. 

6.  In  Tabula  multa  cadnut  pneter  opinionem  :  velutiqum 
mctalla  lapidibus  tanto  graviora ;  quod  vitrum  (corpus  scilicf 
excoctum)  crystadlo  (corpore  conglaciato)  gravius;  quoi 
terra  communis  tarn  parum  ponderosa ;  quod  olea  aqu; 
distillata  vitrioli  et  sulphuris,  ad  pondus  crudorum  tam  prop 
accedant ;  quod  tam  parum  intersit  inter  pondus  aquae  e 
vini ;  quod  olea  chymica  (quae  subtiliora  vi<leri  possint)  olei 
expressis  ponderosiora ;  quod  os  sit  deute  et  coruu  Uut 
gravius ;  et  alia  similiter  baud  pauca. 

Mandotum.  3.  Natura  Densi  et  Rari,  licet  cseteras  natum 
fere  percurrat,  neque  aecundum  earum  normas  regatui 
videtur  solummodo  magnum  habere  oonsensum  cum  Gravie 
Levi.  At  suspicamur  etiam  eam  posse  habere  consensuni  cui 
tarda  et  celeri  exceptione  et  depositione  Calidi  et  Frigid 
Fiat  igitur  experimentum,  si  rarius  corpus  non  admittat  e 
amittat  calorem  aut  frigus  celerius,  densius  vero  tardiu. 
Idque  probetur  in  auro,  plumbo,  lapide,  lig"^j  &^  ^'^ 
autem  in  simili  gradu  caloris^  simili  quanto  et  figura  coi 
poris. 

Vellicatlones  de  Practica, 

1.  Mistura  omnis  corporum  per  Tabulam  et  Pondera  revelai 
et  deprehendi  potest  Si  euira  quieratur  quantum  aquie  s 
admistum  vino,  vel  quantum  plumbi  auro,  et  sic  de  reliquis? 
jx)nderato  conipositum,  et  consule  1  abulani  de  pondere  siinpli 
oiuui;  et  media)  rationes  compositi,  comparat«e  ad  simplicii 
dabunt  quantum  misturae.  Arbitror  hoc  esse  n'prj/ca  illu 
An^himcHHs ;  sed  utcunque  ita  res  est.* 

i,  Conleotio  auri,  aut  transmutatio  metallorym  in  illu( 
vMunino  pro  suspecta  habenda  est  Aurum  enim  omnium  coi 
|\Mr\im  {xwderosissimum  et  densissimum.  Igitur,  ut  aliii 
v^tt^l^lNUm  \TrtAtur  in  aurum,  prorsus  condensatione  opus  es 

!^V  V*r  tW  it^trjr  of  Archimedes,  Vltruvius,  ix.  3.      But  I  am  Incllacd  to  brlie 
Uwa  t^\**k  Ks.^  « f^nn  IVrtx's  Sat,  Mnyic,  xviii.  8.     See  the  Preftu,*e. 
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I  fTondenaatio  autem  (pnesertim  in  corponbus  vakle  materintis, 
;  cj  «->^a  aunt  metalla)  apud  uos  homines  in  Buperficie  terrm 
J^£ente3  vut  euperinducitur :  plerieque  enim  ignis  densationes 
j^^tntdo-dtntah'oues  sunt,  si  totum  resptcias  (ut  postea  vldebi- 
\c»  tis);  hoc  est,  corpora  in  partibus  aliquibua  suia  condensant, 
U:>tiim  niinimc. 

3.  Venrni  versio  argenti  vivi  aut  plumbi  in  argentum  (cum 
ar^«ntun]  E>it  illis  rarius)  habenda  est  pro  epeiubili ;  cum 
ULXitiim  fisationem  et  alia  quxdnm  innuat,  non  dcnsationeni. 

Altamen  si  argentum  vivum,  aut  plumbum,  aut  aliud 
melailuin,  verti  poaset  in  aurum  quatenus  ad  ca;teras  auri  pro- 
Vrietntea,  dempto  pondere;  ut,  Bcilicet,  ficrent  magia  quam 
™nt  fixa,  mE^is  malleabilia,  magis  eequacia,  magia  durabilin, 
^posita  rubigini,  magis  splcndida,  ctiam  flava,  et 
nujiismodi;  esset  proculdubio  res  utilia  et  lucrativa,  licet 
P*)Q(lu9  auri  non  explerent. 

Observatio. 
7.  Neqiie  auro  est  ponderosius  quicquam;   iieque  ijjsuin 
^^mm  purum  ptr  arteni  (quateiius  ndbuc  innotuit)  rtidditur 
^««i?  pouderosius.* 

Plumbum  tamen  notatiim  est  et  molf  et  pondere  aug^ri ; 
J*riesertim  si  condatur  in  ctillls  suhlerraiieis,  ubi  rfs  situni 
*^(ile  colli^unt.  Id  quod  tnaxiiiie  deprehensuin  est  in  alatuis 
'^pideis,  qunrum  pedes  plumbeis  vinculis  erant  ntliiiati ;  quie 
L  ^Hiicula  inveuta  suut  intuinuisse,  ut  purtiones  illorum  ex  lapi- 
1  •iibus  pfudereut,  quasi  verrntte.  Utrum  vero  hoc  fuerit 
1  %uctiu  plumbi,  an  pullulatio  vitrioli,  inquiratur  pleuius. 

'  In  Uk  original  the  obtmallo  rndi  here,  nml 
1.  and  wtarHUd    Tror 

n  banll}  Ik  doubKd  huwevcr  tbal  the  poraiinph  bfglniiiiiit 

take  mjy  bsTe  aiiwu  Intblsnoy^  a>  the  MS.  orifiliuilly 
'    Xuil.  Uic  abimiili'i  |irDli,.blx  rmlFif  wilb  pandtronHM.  and  vltb  It  ended  the  dltcusfloii 
J    <<  Uk  Bnl   inlclr  Vt  immlrj.  "it-  the  fpetlHe  8""il>-  «f  diffrrml  bodlrB ;  then  M 
^  I    Inrd  tut  iKanil  lattila.  vlllcb,  being  tbe  mmTneiKeinent  uf  the  hlston'  upun  the 
■*  I    vmnd  aKIcIt  01  iniiUtry,  ylt  the  iiwdflc:  ([ravitj  uf  ihc  Mnc  budin  In  dlttrnnl  ciiii- 
lidrxDh  KDolil  iMtursllf  bi  bended  Hinloria  1. 1  aftrrwards  a  Hntrnce  wa*  added  tu 

tlw  nev  bcaditiK.  Initejid  of  preceding  it.  Thin,  of  cnurM,  l>  merely  a  cunjecture,  no 
i«1  o(  Ibe  origln»l  US,  bHtlnit  liren  iirewrvi-d.  But,  howtvrr  tbe  1  ri.ir  niH)  b«vo 
inirn,  II  l>  ImpOMlble  lo  belkfe  th»l  the  luiraBmiih  in  queition  wa»  mtaiit  (of  uii  in. 
:n>Iurtlun  to  tbe  new  table,  and  tbrreturr  I  have   In-aU'd  it  ai  luct  uf  tbe  l>R:a.'iUuD 
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[^Histaria.'y 

TADULA  ExPORRBCTIONIS    MATERIiE    FEB    IDEM     SpATIUM  SIVE  I> 
MENSUM,    IN   GORPOBIBUS   I18DEX  INTEGBIS  KT   COtfMUiUTlS. 

Den.  Gt,  Den.  G 

sublimatus  vero  in  pulvere  1   o  o^ 


Mercurius  in  cor  pore, 
quantus  impleat  men- 
suram  tabularem,  pon- 
derat 

Plumbum  in  corpore  . 

Chnljbs  in  corpore 


19    9 

.  12     1^ 
.    8  10 

Crjstallum'  in  corpore  ,  2  18 
Santalum  rubeum  in  corpMjre  1  5 
Lignum  quercus  in  corpore     0  19^ 


presso 


J 


g 


in  cerussa  yero  in  pulvere  1    . 

presso  J 

in  pulvere  pneparato  (quali  | 
ad  medicinas  utuntur)  et  r  2    9 
presso    .  ,        .        ' 

in  pulvere  presto*  .  .  2  20 
in  pulvere  presso  .  .  0  I6j 
in  cinere     .        .        •        .12 


Tabula  Exporrectionis   Matebla  peb  idem   Spatium  siv£  Di- 
mensum,  in  corporibus  cbudis  et  distillatis. 


Den.   Gr. 

Sulphur  in  corpore    .  .22 

Vitriolum  in  corpore  .     1  22 

Vinum  in  corpore     .  .12} 

Acetum  in  corpore*  .  .     1     3J 


in  oleo  chjmico 
in  oleo 
in  distillato 
in  distilldto 


Deo.  (if' 

.  1  18 

.  1  21 

.  0  22 

.  1    1 


Munitum.^  Modus  veFsioiiis  corporis  in  pulverera  ad  aper- 
tionem  sive  expansionera  corporis  multuni  facit.  Alia  eniia 
est  ratio  pulveris  qui  fit  per  siniplicem  contu^ionem,  sive 

'  In  the  fragment  published  by  Gruter  under  the  title  Phanomtna  Unirtni,  whid 
will  be  printed  in  its  place  in  Part  III.  of  this  edition,  a  table  of  specific  priTitlrt 
correnpoiidinif  with  that  which  follows  is  intro<luced  thus :  •*  Continmntio  Hittari* 
Cnitionit  et  Expansionii  Materia'  in  Corpore  eodem,  Bariones  pulverum  mnjore  con 
utilitate  inquiri,  si  fiat  coUatio  eorum  cum  corporibus  ipsorum  intrioris.  qiiam  si  poiM* 
rentur  por  »c  et  simplicitcr,  judicavimus.  Hoc  enim  roodo  et  de  corporum  diverslUW 
et  de  arctissimis  illls  naturse  integralis  nexibus  et  vinculis  judicium  fieri  et  ntioaci 
iniri  posse  animum  advertimus.  Intelligimus  autem  in  rationibus  pulverum  pulvnti 
fortiter  et  niaxime  pressos.  Hoc  enim  facit  ad  squationem  nee  recipit  casum.  Utt* 
curius  in  corpore  habet,  &c."  The  fragment  published  by  Gruter  is  fuller  in  thb  pirt, 
and  apparently  of  later  date.     See  note  p.  258.  — /.  5". 

'   Crj/ntaUut  in  orig.  —  /.  5. 

■  The   table  in  the  Phtenomena  Univerai  gives  denar.  1  ffran.  20  as  the  weight  o< 
cri/stallum  in  ptdvere,  —  J.  S. 

*  The  table  in  the  Phamomena  Univeni  gives  denar.  1.  gran.  2  (f .  as  the  weight  ol 
acetum  in  corpore.  —  /.  S. 

»  This  monitum  is  numbered  (6.)  in  the  original.  But  if  I  am  right  in  suppoMM 
that  we  are  now  dealing  witli  a  new  article  of  inquiry,  the  numbers  ought  (acct)rdiiii 
to  the  plan  followed  by  Bacon  in  the  Hittoria  Ventomm  and  the  Hit4oria  Vit*  t 
Mortia)  to  begin  afresh.  The  same  reniark  applirs  to  the  monHnm  which  htamis  neil 
and  which  is  numl»ered  (4.)  in  the  original,  and  to  the  two  fuUowiug 
Which  nre  niarlied  in  the  original  («.)  and  (9.>  — /.  S. 


HISTORIA  DENSI  ET  RARl.  2/5.1 

Iimaturam ;  alia  ejus  qui  per  sublimationeni,  ut  In  mercurin  ; 
alia  ejus  qui  per  aquas  fortes  et  erosionem  (vertciido  ca  tan- 
quam  in  rubiginem),  ut  in  croco  martis,  et  nonnlhil  in  clui* 
lybe  praeparato ;  alia  ejus  qui  per  exustionem,  ut  cinis,  calx. 
Itaque  ista  aequiparari  nullo  modo  dcbcnt. 

Mndaimm.  IndigentissimoB  sunt  ills  dwe  tabuIoB  prion's. 
£a  demum  foret  tabula  exacta  corporum  cum  suis  aperturis, 
quae  corporum  singulorum  integrorum  pondcra  primo,  dein 
iml?emm  suorum  crudorum,  dein  cinerum,  calcium,  et  rubi* 
ginuiD  suamm,  dein  malagmatum  suorum,  dein  vitrifica. 
tiooom  suarum  (in  iis  quse  vitrificantur),  dein  dijitillatianum 
eninmi  (subtracto  pondere  aquae,  in  qua  dissolvuntur),  »e^; 
Doo  aliamm  eomndem  corporum  alterationum,  pondera  exiii* 
beret:  nt  hoc  modo  de  corporum  aperturuB,  et  arctl«i»imis 
utune  integnlia  nexibos,  judicium  fieri  po^eet 

ObBertatunui, 

1.  Pnlveres  oon  sont  proprie  ec^rporum  Hperiurse,  quia 
aQ£rmeDtuin  spadi  fit  nan  ex  dilatadoae  eorporiii,  ht4  ex 
mterjio^tiooe  aeris ;  attauMfo  per  hoc  optioie  ca(>jtur  yf^u- 
naedo  de  corporum  uDiODe  interiore,  aut  porotutate.  Naiii 
gD€i  eiirpam  Mint  uuagk  unita,  eo  n^jor  interoedit  iHkr^hiid 
Diter  pulvtrem  kduio  et  curpub  iutegruji}.  Igitur  ratio  argeuti 
rrn  crudi  ad  suUimatoin  iu  pul%'<fre  e(»t  quiutupla,  et  aiiJpliu^. 
ELitioiieh  cbalrlns  et  pluuiU  ikmd  aboeikduut  ad  quadruplauj. 
At  in  curjKiribtts  Itnkiribub  et  purobib,  laxior  quaudoque  etX 
possitura  panium  in  iiitepib,  quaiu  id  pdveribub  prebuib;  ut 
bi  lt|ruci  quercutk,  gra^  iur  est  ciuib  quaiu  curpub  ipbuuj :  etuiuj 
Bi  puiveribu^  ipciih,  quo  ctfrpub  e^t  ;^raviub,  eo  pret»bUb  pul\  ib 
Binub  ifiibet  diuMmHum  ad  nou  pret»t>uuu  Nauj  iu  le\  iuribub, 
pilveruin  partefe  ita  ae  t»uHteutate  pubbuut  (utpute  qui  aereiu 
ttiemiMrtimi  minub  preumut  et  beceut},  ut  pulvib  uou  prebc»u^ 
tripliteti)  tmpleat  meiHturaui  ad  pulvereuj  prebbuui. 

ti,  JJitftaUaXb  pleruuque  imeuuaiitur,  et  poudere  decri'bcuut ; 
H  IMK*  iJKCtt  rinum  duplo  plub  quam  acetuui. 


m     Afl  Art-   2-    CutUMUHJ. 
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Commeiifatlo. 

1.  Atque  Taiigiliilia  per  familias  jam  cetisa  sunt,  tanqiiam 
Divites  et  Inopes.  Rustat  ahera  dassis,  videlicet  Pneuii)^ 
ticorum,  Ea  vero  poridere  non  dotantuT)  per  ciijus  inculntom 
(ie  exporrectione  materiiP  in  ipsis  contente  )ii<liciiiiri  fieri 
jinssit.  Opus  est  igitur  alio  quoplam  iiiterprete.  At  primunii 
spirits  pneumatlcorum  proponendee  sunt ;  delude  comparatia 
faciei!  da. 

Queinadmodum  in  taugibilibus  interiora  terrae,  ita  in  pneu- 
iiinticis  letherea,  ad  tempus  sepunimus. 

Sunt  pneumatica  apiid  nos  triplicis  naturie  ;  inchoalR, 
(tevlncta,  ptira.  Inclioata  sunt  fumi  omiiigeiii,  atqne  fx 
mnierlis  diversis.  Eoruiii  ordo  esse  possit;  primo,  voia- 
tilium,  quii!  expirant  ex  metallis  et  ex  nonnullis  rossiliuiti; 
ijiite  sunt  (prout  noinen  signifi<\it)  poiius  alata  quani  pneu' 
iiiatioa;  quia  facile  admodum  coaguliuitur,  vel  aubliniando. 
vel  cadeiido  aut  priecipitaiido.  Secundo,  vaporurn ;  qui 
expirant  ex  aqua  et  aqueis.  Tertio,  fumorum  (nomioe 
Efeiierali  reteiito)  ;  qui  expirant  ex  corporibus  siccis.  Qiiar- 
lo,  halituuui  ;  qui  expirant  ex  corporlbus  oleosis.  QuintOt 
iiiiraruni ;  qua!  expirant  ex  corporlbus  mole  aquein,  Rplricu 
iiiflammabilibus ;  qualia  sunt  vlna,  et  llquores  exaltad,  sivi^ 
potUR  fortes. 

Est  et  aliud  genus  fumorum  :  ill!  scilicet  In  quos  flamiTii^ 
deslnit.  li  vero  non  possunt  explrare  nisi  ex  InHatnmabllibii^ 
cum  flammam  subsequantiir.  \i\os  post-fumos,  sea  fumO* 
gecundos,  apjwllamus.  Itaque  non  possunt  esse  post-vapO' 
res,  quia  aqufa  non  Inflanmiantur ;  sed  post-fiimi  (noniln^ 
s)(eciall),  post-halitus,  post-auree;  etiam,  ut  arbitror,  ^os/' 
roIatUia,  in  nonnullis. 

At  piieuniatica  deviucta  ea  sunt,  qnte  ipsa  solitarla  auf 
Boluta  non  reperiuiitur,  sed  tantum  corporlbus  tangibillbu^ 
iiiclusa ;  quos  spiritus  etiam  vulgo  vocant.  Participant 
nutem  et  ex  aqueo,  et  ex  oleoso,  et  ex  iisdem  nutriuntnr; 
qua>  in  pneumatlcum  versa,  constituuiit  corpus  veluii  ex  aere 
etflamma;  unde  utriusque  mysti-rla  sunt.  Acceduut  auleiii 
eplritus  isti  (si  ad  pneumatica  soluta  spectes)  pruxime  lul 
nuturam  aurarum,  quales  ex  vino  aut  sale  snrguiit.  KoruoiJ 
eplrituum   natura  duplex ;    alia   cruduruiu,  alia    vivuruai' 
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insunt  omni  tan^ibiii ;  vivi  animatis  t<intuin,  sive 
ilibas  sive  sensibililiiis.  At  pneuniatica  pura  duo 
inveniuntur,  aer  et  flamma  ;  licet  ilia  quoque  mannas 
ates  sortiantury  et  gradus  exporrectionis  inanjuales. 

Pneumaticorum,    secundum    Comment ationem    supra- 

I,     PROUT     ORDINE     A9CENDUNT     AD     EXPORRECTIONEH     MA- 


metallonim  et  fossillum. 
tilia  ipsoruiu. 


ua. 


Aurse. 

Post-aune. 

Spiritus  CTudi  devincti  in  tangibilibus. 

Aer. 

Spiritus  vivi,  sive  inrensi,  devincti 

in  tangibilibus. 
Flamma. 


cporrectionibus  horum,  turn  ad  invicem  turn  ad  tangi- 
latis,  jam  videndum.  Atque  si  natnra  levis,  per  ascen- 
Bum,  posset  liquidare  *  raritatem  corponim,  quemad- 
natura  gravis,  per  dcsccnsuni  deorsum,  liquidat  eorum 
3m,  res  bene  posset  succedere.  Sed  multa  obsunt. 
juod  differcntiaB  motuum  in  iis  quae  aspectum  fugiunt 
•cipiantur  immediate  per  scnsum :  deinde,  quod  nou 
ir  in  aere,  et  siinililms,  tam  fortis  appetitus  pctendi 
a,  quam  putatur:  denique,  si  aer  moverefur  sursum, 
um  continuetur  plerunque  cum  alio  acre,  m^tus  ille 
Tcipi  posset.  Nam  sicut  aqua  non  ponderat  super 
ita  aer  non  insurgit  subtcr  aerem.  Itaque  alii  modi 
ndi  sunt. 

3  de  exporrectione  pneumnticorum  ad  inviccm,  quodque 

series  raritatis,  qualis  in  Tabula  ponitur,  non  leviter 

sit,  ofFerunt  se  quaedam  probationes  non  malae  :  verum 

gradibus  hujusmodi  exporrectionis,  et  rursus  de  expor- 

pneumatici  comparati  ad  tangibile,  difBcilior  certe  est 

0, 

>  igitur  fumos  omnes,  tam  secundos  quam  primes,  aeris 
1  non  ajquare  consentaneum  est ;  cum  illi  conspicui 
minime ;  neque  ipsi  conspicui  maneant  paulo  post,  cum 
liscuerint. 

umos  pme-fumis  esse  tenuiores  et  rariores,  satis  liquet ; 
flammse  (corporis  tam  subtilis)  cadavera  et  solutiones; 

'  That  is,  could  make  clear. 
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experimcnto  quoque  manifestissimuni  est,  in  noctumis  epecta- 
culis,  intra  coDnacula  quas  tot  lychnis  et  facibus  collucent,  etiam 
post  plurium  horarum  nioram,  sufficcre  aerem  respirationi,  licet 
tot  post-fumis  in  eum  receptis.  Quod  si  fuissent  illi  fumi  pne- 
fumi  (quales  sunt  ex  lychnis  et  facibus  extinctis,  absque 
flamma)  nemo,  vel  ad  longe  minorem  moram,  eos  sustinere 
posset. 

Spiritus  crudos  quoscunque  in  tangibilibus  devinctos,  etiam 
acre  densiores  judicamus.  Etenim  spiritus  vegetabilium,  ant 
animalium  mortuorum,  aut  hujusmodi,  cum  exhalaverint,  nuuu- 
festo  retinent  quiddam  ex  crasso,  sive  tangibili:  ut  cemi  dator 
in  odoribus ;  qui  cum  sint  fumi  parce  exeuntes,  nee  conferti,  ut 
in  fumis  conspicuis  et  vaporibus,  tamen  si  nacti  fuerint  allquid 
tangibile,  praisertim  ex  mollioribus,  applicant  se  ad  illud,  et 
plane  adhasrent,  illudque  odore  inficiunt;  ut  manifestum  sit, 
illos  cum  crassa  natura  affinitatem  aegre  dirimere. 

At  spiritus  vivos  acre  ipso  aliquanto  rariores  existimamus: 
turn  quia  inflammantur  nonnihil ;  turn  quia  diligenter  expert 
sumus,  aerem  ad  minuendum  aut  sublevandum  pondus  luhil 
conferre.  Nam  vesica  inflata  non  est  vacua  et  compressa  leTioTi 
cum  sit  ilia  tamen  repleta  aere ;  nee  similiter  spongia  aut 
vellus  lanas,  acre  referta,  illis  ipsis  vacuis  leviora  sunt,  aere  ex- 
cluso.  At  corpus  animale  vivum  et  mortuum  gravitate  mani- 
festo differunt ;  licet  baud  tantum  quantum  putantiur.  Quare 
videtur  aer  pondus  non  minuere ;  spiritus  autem  vivus  hoc 
facere.  Atque  cum  pondus  densitates  dijudicet,  etiam  levatio 
ponderis  raritates  dijudicare  debet. 

Supremo  ordine  collocatur  flamma  ;  tum  quia  ilia  manifestis- 
sime  petit  superiora ;  tum  quia  verisimile  est,  rationes  pneuma- 
ticorum  minime  differre  a  rationibus  fomitum  suorum ;  ideoque, 
qucmadmodum  oleum  est  rarius  aqua,  similiter  flammam  rario- 
rem  esse  acre  et  spiritu.  Etiam  videtur  flamma  corpus  tenuius 
et  moUius  et  magis  cedens,  quam  aer.  Nam  levissima  qiM&* 
piam  aura,  commota  juxta  flammam  lychni,  cam  reddit  ire- 
mulam.' 

•  Here,  I  think,  should  have  followed  the  Ulstoria^  properly  so  called  (for  the  pw* 
ceding  observations  arc  but  preparatory  considerations),  of  the  expansion  of  pneo- 
marical  bodies  compared  with  one  another.  But  it  seems  to  have  faieen  lost  or  ncvrf 
written,  for  all  that  relates  to  the  Exporrectiones  pneumaticomm  ad  invieem  cofifK 
ends  here,  and  the  Hutoria  which  follows  relates  to  the  pnewnaticum  eoUutmm  ad  tea* 
gibile. 

The  two  next  paragraphs  are  printed  in  italic  in  the  original,  headed  HiUnria*  toA 
Dunibervd  (2.)  and  (3.).     These  numbers  are  connected  pi-obably  with  the  purttooof 
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1,  Qnantoni  vero  expansionem  asseqiiatur  Pneumaticum  col- 
lalnm  ad  Tangibile,  licet  sit  res  ardua  inventu,  t&men  curam  do 

■ejus  inquiaitioiie  non  abjecimus.  Ccrtissima  autem  visa  eet 
nobis  fore  probatio,  si  corpus  oliquod  tangibile  (exporrectione 
pjiis  priu3  capta  et  mensurata)  verti  posset  plane  in  pneuma- 
ticum, et  deiiidc  pneumatic!  illius  exporrectio  itidem  uotaretur ; 
III  peasitatis  utriueque  rntionibus,  de  multi plica tiooe  diniensi 
evidcns  demons  trail  o  fieri  posset. 

2.  Accepimus  igitur  pbialam  vitream  parvam,  qum  unciom 
Ibrlasse  unam  capcre  posset.  In  earn  apiritus  vini  (quia  ex 
liqnoribus  ]>rox!mc  acccdebat  ad  pneumaticum,  cum  eseet  levis- 
simus)  uDciam  dimidiam  infudimus.  Deinde  vesicam  accepimus 
lulmodum  grandem,  utpote  qua;  octo  pintas  vinariaa  (galonium 
wilicet,  ut  nostrates  appellant)  capere  poaset.  Vesica  autem 
trat  non  velua;  et  propterea  non  sicca  et  renitens,  eed  recens 
tt  moUts.  Ex  ilia  vesica  aerem  omnem,  quoad  fieri  potuit, 
expressimus ;  ut  latera  ejus  e^sent  quaai  contigua  et  cohxrentia. 
Vesicam  insuper  per  exterius  oleo  parum  oblevimus,  et  molliter 
fricavimus ;  ut  porositas  vesiciB  oleo  obturarctur,  atque  etiam 
ut  inde  ficret  magia  cedens  et  tensibUis.  Hanc  circa  os  phialro 
(ore  scilicet  pbialia  intri  os  vesica;  recepto)  applicuimua; 
rsmquc  filo  cerato  arete  ligavimus.  Turn  demum  pbialam 
supra  prunas  ardentes  in  foculo  collocavimus.  Non  ita  multo 
poet  ascendebat  aura  sptritus  vini  in  vesicam,  eamque  paulatim 
■uidequaque  fortiter  admodum  inflnvit.  Quo  facto,  continuo 
vitrum  ab  igne  removimua ;  et  in  aummitate  vesica  foramen 
acu  fecinius,  ut  aura  potiua  expiraret,  quam  relaberetur  in 
^ttas.  Deindo  vesicam  n  phiala  sustulimus,  et  per  lances 
quantum  de  ilia  semiuncia  spiritus  vini  diminutum  fuieset,  et 
in  nuram  versum,  probavimus.  Erat  autem  depcrditum  non 
plus  (pondere)  denariis  sex.  Adeo  ut  sex  illi  denarii  in  corpore 
cpiritua  vini,  qui  quadragesimam  partem  piut^e  (ut  memini) 
DOD  iuiplebant,  in  auram  verei  spatium  octo  pintanim  ada;- 
quarent. 

1  lh»  prrrnling  Bfrtion,  which  U  nuirlierpil  (I.).  The  p«nicriph»  wlilfh  Im- 
rud  vt  ibb  part,  mv  nut  minibrnd  at  all,  Ihouiih  diitla|;u[>hiil  liV  bradlnin. 
I  ipiicar  In  bckint:  provrily  In  (h(  prewiit  artldc  otlmiuir).  I  li»ve  nuni- 
n  con-n-uUnl):  tnm  tbl>  liLicr,  and  amitlcd  Ibe  irparsU  hirirtlngi.  whlcti 
ItnirT  fbt  armtttumt   wMch  I  b»€  sdoutcd  an  unnccnurr  ;  the  gemnl  btftdlnf 

rhMli  I  tUTC  iDKltHl  ailhlD  bnKkelt  aiiplflng  lo  Ibem  all /.  8. 
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uomiium  Memini  etiam  veaicam  ab  igne  reraotam  pauli 
flaccescere  inccpi^ac;  ut,  non  obstiuitG  tarn  mslgnt  csjiuk 
eione,  non  videretur  tamen  aura  versa  fuisse  in  pneumaticiua' 
pnrum  et  fisuni,  cmn  ad  se  rcstituendam  incUnaret.  Atti 
men  fallere  possit  hoc  esperimentum,  «  ex  eo  coiijiciarai 
acrem  communem  esse  adbuc  hujusmodi  aura  rarioremj 
quoniam  arbitramur  splrltum  vini  in  pDcumatjcum  versmn 
(licet  minime  purum)  tamen  propter  calorcm,  auperare  nn- 
tatcm  aeris  frigidi;  cum  et  ip^e  aer  per  calorora  niajoreni 
in  modum  dilatetur,  et  cxporrectioiiem  neria  frigid!  haoa 
paulum  superet.  Itaque  arbitramur,  si  experinientum  fi»t  itt 
aqua ',  multo  minorem  futuram  expansionem ;  licet  coipaS 
aquee  plus  materia  contineat  quam  spiritus  vini. 

3.  Si  advertas  fumum  ex  ccreo  reoenter  extincto  exeuntem* 
et  oculis  mettaria  crasaitudinem  ejus,  et  rursua  intuearis  coi 
ipsius  fumi  postea  inHammati ;  videbiB  expansionem  tianunat 
coUatiB  od  fumiim,  ampliatam  quasi  ad  duplam. 

Mjikmih.  Si  acclpias  pauca  graiia  pulveris  pyrii,  caquc  iil^ 
fiammes,  magna  prorsus  fit  expansio  respectu  corporis  pulve* 
rie.  Sed  rursua,  extincta  ilia  flanima,  multo  amplius  adbnQ 
se  estendit  corpus  fumi.  Id  vero  non  te  fallat,  ac  si  corpW 
tangibile  plus  expandcretur  in  fumo,  quam  iu  flamma ;  niiiB 
id  secufl  Be  habet.  Sed  ratio  appai-entlw  est,  quod  corpia 
flaminiB  sit  corpus  integrum,  corpus  fumi  corpus  commistuiBi 
ex  longe  majore  parte,  ciun  acre  ;  itaque,  sicut  jtarum  cWO 
multum  aqutD  colorat,  similiter  parum  fumi  in  multum  axid 
se  spargit.  Nam  ftimua  spissus  (ut  antea  dictum  est)  m 
eparsus,  minor  cernitur  corjiore  fltunma;. 

4.  Si  accipias  frustulum  corticia  arantit  oxterioria  (qui  a")" 
maticua  est,  et  oleoeus),  ipsunique  Bubito  cumprimas  JM* 
Ijchniun,  exilit  aliquid  roris  in  guttulis ;  quod  tamen  conw* 
tuit  corpus  flammai  (respectu  guttularum)  iiiBignitcr  ampluin- 


'  In  thr  Fhtnomina  Vitioerti  ire  hnvp  n  very  mnn  nccounl  of  this  unw  ewxrW""' 
tried  with  wnter.  The  result  gf  a  comjiorlwrnir  Ihe  two  enperlnnrnis  was  lint  ihot'P**" 
(bnof  iheTBpour  of  BpiriMof  wine  was  a  lililu  more  Ihiin  Ave  times  ■»gr™n»t!nl«|  J 
npour  of  water.  I  h»e  IhouRhl  Ihlg  the  rather  wonh  mrnlionlnii.  bi'cauw  ttw 
that  Bican,  Hnen  be  wrote  the  tract  printed  by  Gruter,  hid  liird  Ibli  cipcrit 
«llh  wnter  ts  well  at  with  ipirlti  oT  wine,  whereas  vitura  he  wrote  thU  ■■ainlii'i 
halt  clearl;  not  tried  It  wllb  water,  seems  lo  prove  that  Oruter'i  copy  of  Mit 
of  the  IreatlH  l<  the  later  nf  the  two;    and  therefur*.  If  any  one  wbhet  "cn 

gcttara  — /.  S. 
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Ohservatiom 

Coromentum  illud  Peripateticorum  de  decupla  proportioiu; 
dementonim  ad  invicem  in  raritate,  res  fictitia  est,  et  ad 
fdadtum ;  cum  certum  sit,  aerem  centuplo  (ad  minimum) 
"viorem  esse  aqua,  flammamque  oleo ;  at  flamnr  am  ipsuni 
lerem  decupla  minime  superare.' 

itomutm.  Non  est  cur  i?ta  inquisitio  et  commentatio  circa 
pneumatica  videatur  cuipiam  nimis  subtilis  aut  curiosn. 
Certiun  euim  est,  omissionem  et  inobscrvantinm  circa  ilia 
obstupefeclsse  philosophiam  et  medicinam,  casque  tanquani 
siderasse;  ut  fuerint  ad  veram  causarum  investigationeni 
attonitae  et  quasi  inutiles,  qualitatibus  tribucndo  qua;  spi- 
ritibus  debentur:  ut  in  titulo  proprio  de  pneumatico  ipso 
fbsius  apparebit.' 

Connexio. 

Atque  de  exporrectione  materije  in  corporibus  secundum 
msistentias  suas  diversas,  dum  quiescunt,  haec  inquisita 
Dt  De  appetitu  autem  et  motu  corporum,  unde  tumescunt, 
sidunt,  rarefiunt,  ccndensantur,  dilatantur,  coutrabuntu/, 
tajorem,  minorem  locum  occupant,  accuratius,  si  fieri  pos- 
t,  inquirendum ;  quia  fructuosior  est  inquisitio,  naturam 
mol  et  revelans  et  rcgens.  Attarnen  carptim  facienda 
$t inquisitio  ista,  et  cursim.  Iste  enim  titulus,  de  Denso  et 
laro,  tarn  geiierjilis  est,  ut  si  plenarie  deductus  foret,  multa 
I  sequentibus  titulis  anticipaturus  esset,  quod  fieri  non 
portet. 

■ 

Monfium.  Non  difficile  nobis  foret  Ili^toriam  (quam  jam 
pnbjungcmu?)  Sparsam  in  ordinem  meliorcm  <|uam  qua  usi 
Huraus  redigere,  instantias  quaj  inter  se  affines  sunt  simul 
collocando.  Id  ct)nsulto  evitavimus,  duplici  ratione  moti. 
Primo,  quod  multa;  ex  instantiis  ancipitis  natura;  sint,  ct  ad 
plura  spectent ;  itaque  ordo  accuratus  in  eju^^modi  rebus  aut 
itemt  aut  fallit,     Deindc  (id  quod  praicipuc  in  causa  fuit  cur 

'  See  the  note  on  N'W.  Orn.  1.  45. 

*  Here  ends  the  first  part  of  the  trp;iti«e,  relatlnij  to  the  spocific  jjr.ivirirs  of  different 
Bff,  or  the  same  bmlles  In  different  t-ondltions,  whnt  at  rest  ';  which  I  take  to  be 
jjSetber  im|»erfect  and  frajfrnenrary.  The  re-«t  is  much  more  complete,  and  »et  forth 
r»  orderly.  It  seems  however  that  it  Mux»ht  to  have  bien  divld^^d  from  wh:«t  k«k?* 
we  by  a  leparate  title,  De  Dllatnt'on'tbus  et  Omtractionibus  Corporum.  —  /.  S, 
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a  methodo  aliqua  exacts  abhorremus)  hoc  (^uod  agimus 
omoium  inJustrix  nd  imitationem  patcre  voluinue.  Quod  ei 
methodo  oliqua  artificiali  et  lUustri  coUectio  ista  >nstantiamin 
connex:!  fui»^t,  deppcras^nt  proculdubio  complurc:*  se  eju#- 
modi  mquUitioDem  facere  pottiisse.  Quare  et  cxemplo  et 
monito  caveman,  Ut  qiiisque  in  instantiiB  comparandis  et  pro- 
ponendis  suo  jadiclo,  sax  mcmorix,  euee  copix  laservtat. 
Satis  sit  si  de  scripto  et  non  luemoriter  (id  enim  in  tantis 
in^taDtiaram  fluctibus  ludicrunt  quiddam  esset)  semper  pro- 
cedat  LDTentio ;  at  venc  inductionia  lumine  postea  absolvi 
po^it.  Atque  illud  perpetuo  memoria  tenendum,  nos  in  hoc 
opere  etipem  tantumroodo  et  tributum  a  seneu  ad  ierariuni 
Ecientianim  exigere ;  neque  excmpla  ad  illustranda  axioma- 
ta,  sed  experimenta  ad  ea  cunstituenda,  proponere.  Neque 
tamen  disposi6onem  inataDtiarnm  pror^us  negligemus,  ne<]ue 
disctncti  hoc  aggredJemur ;  sed  ita  iusiantias  collocabimua 
ut  ubi  inTioem  lucein  pncbeant  nonaullaiu. 

Hutoria  Sparta. 

1.  Ex  introceptioDe  corporis  alteni  nil  mirum  si  seqa 
tur  diiatatio  corporis  alicojns;  quandoquidem  hoc  sit  pla 
Kugmentum  give  additJo,  dod  rarefaciio  vera.  Attameu  ca 
corpus  quod  introcipitur  fuerit  pneumaticum  (veluti  aer,  ai 
spiritus),  aut  etiacj  cum  corpus  introceptum,  licet  fuerit  t« 
gibilo,  tamen  sen^im  illabatur  et  se  insinuet ;  vulgo  habeti 
magis  pro  tumorc  quodam  qoam  acces^ioDC 

DIIJLTJITIONES  PER   INTROCEPTIOSEX   STHFLICSU,  SIVB 
ADHISSIOXEU   COKPOBIS   NOTI.' 

2.  VcsicA,  a»t  alia  tenf>ilia  (ut  foUes),  iuflantur  ai-re  integKii 
Ktquc  estenduntur ;  adeo  ut  indurenlur,  ct  ictum,  jactum,  p«B 
pos.«iut :  ctiam  bulla  aqus  eat  instar  veeicx,  ni^i  quod  est  tiv 
fnigilis. 

3.  Liquores  <lo  \'a^  in  vas  de  alto  fusi,  out  cocblearibus 
BpatuUs  aut  veutia  ft^ter   agitati,  committuntur  et 
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cum  aere;  unde  se  attoUunt  in  spumam.  Illi  pauIo 
idunt^  et  minorem  locum  occupant,  aere  (fractis  spumae 
I  exeunte. 

:truunt  pueri  ex  aqua  saponi  admista  (unde  fit  paulo 
)  turres  buUatas ;  adeo  ut  parum  admodum  aqua)  (aere 
to)  magnum  locum  occupet 

;  non  invenitur  quod  flnmma,  per  inflationem  follium 
ationem  aliam  exteriorem,  cum  aere  misceatur  et  spu- 
in  eum  modum  ut  possit  constitui  corpus  commistum 
na  et  aere,  instar  spurn  as,  quae  commista  est  ex  aere 
re. 

\  contra,  certum  est,  per  mistionem  interiorem  in  cor- 
fcequam  inflammetur,  fieri  posse  corpus  commistum  ex 
lamma.     Nam  pulvis  pjrius  habet  partes  non  inflam- 

ex  nitro,  alias  inflammabiles  praecipue  ex  sulphure : 
iam  magis  albicat  et  pallescit  quam  ciBtene  flamm* 
imma  ipsa  sulphuris  vergat  ad  cseruleum):  adeo  ut 
la  flamma  recte  comparari  spumae  potentissimae,  ex 
2t  aere  coagmentatae,  sive  vento  cuidam  igneo. 
lemadmodum  autem  spiuna  est  corpus  compositum  ex 
liquore ;  ita  etiam  pulveres  omnes  sunt  compositi  ex 
minutils  corporis  pulverizati ;  ut  non  aliter  differant  a 
quam  contiguum  difFert  a  continuo  :  nam  magna  moles 

consistit  ex  aere,  qui  partes  corporis  sublevat;  ut  ex 
secunda  et  tertia  liquet, 
unt  tumores  in  ventre  aniraalium  et  aliis  partibus,  ex 

humore  aqueo  introcepto  et  admisso ;  ut  in  hydrope, 
tc,  et  similibus. 

t  genus  columbarum,  quod,  capite  intra  collum  recepto, 
et  tumet. 

tespiratio  per  pulmones  (follium  instar)  aerem  attrahit 
t ;  dilatante  se  per  vices  pulmone,  et  residente. 
'ocmellaB  pnegnantes  tument  mammillas,  lacteo  scilicet 
turgentes. 

rlans  virgae  in  masculis,  cum  arrigitur  in  venerem, 
dilatatur  mole. 

Dspice  in  speculum,  et  nota  latitudinem  utriusque  oculi 
;    dein   claude  alterum  oculum ;    et  videbis   pupillam 
►erti  manifeste  dilatatam,  spiritibus  qui  utrique  oculo 
bant  in  unum  confluentibus. 
timae  globorum  lusoriorum,  et  similiter  ligD(Nruii] 
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h:?t  :.:»  r»E\M  et  uari. 

-1":   .-jzT-i^t'p.  fier  immissionem  et  moram 
ii.  ui-    ;:    iz-i.ridonem  ipsius  aquae^   impleni 

•w 

^:-  •-     ■-  •i  "-IT.:  fund  qui  excrcscit  ex  arborc, 
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oomm  panoraiB  cz  ragdlni^  •  cmn  t&soi  jcvbubu  ^tqeubi  jyctt.tKiy 
rajnam  depfdMSBdunsair  {ex  fpleou&flre):  «95e  >i2im  peiXk^si  ^c 
depunti ;  adeo  vt  ctim  sua  ett  hpidift^  Tilaatar  ex  ^fniriui 
innato  tmneseoe. 

7.  Xeqae  dulmnn  e^  i|inii  in  sficnute  animaUum  primu^j' 
actus  ad  TiTificuidiim  sf  qiuedun  expduaao  massae. 

8.  Yitriotom  ennnpendo  tanqoam  germinate  et  fisn^  artnv 
rescit 

9.  Lapidea  temp«e  et  senio  (pnesertim  in  locis  hunikHcK 
ribus)  emittont  aalem,  qui  est  ex  namra  nitii. 

10.  Omnia  gleba  teme  tmnet  nitro:  itaque  si  terra  qu«evi;!i 
at  cooperta  et  accamolata,  ita  ot  succus  ejus  non  exhauriatur 
per  solem  et  aerem,  nee  se  eonsumat  in  emittendo  vo^'^talnU* 
ooUi^t  nitrum,  ut  internum  tumorenu  Ideo  in  aliquibus  Ku* 
ropas  partibus  stmunt  mineras  artificiales  nitri,  nooumulata 
terra,  in  domibus  ad  hoc  paratis^  prohibito  aditu  solis*' 

11.  Sudores  in  animalibus,  per  motum  dilatatis  spiritibus, 
atque  humoribus  veluti  liquefactis,  proveninnt. 

12.  Pulsus  cordis  et  arteriarum  in  aninialibus  fit  per  irro* 
quietam  dilatationem  spirituum,  et  reccptum  ipsoruniy  per 
vices.' 

13.  Quin  et  motus  voluntarius  in  animalibiit,  qui  cxpoditur 
(in  perfectioribus)  per  nervos,  videtur  radiccm  hiibero  in  coin- 
pressione  primum,  deinde  relaxatione,  spirituuni. 

14.  In  omni  contusione  membri  alicujus  in  aninialibuM  ho* 
quitur  tumor :  idem  evenit  in  plerisque  doIoribuB. 

15.  Aculei  Ycsparum  et  apum  majorem  inducunt  tumorem, 
qoam  pro  inflictu :  id  multo  magis  faciunt  punctionoM  ner- 
pentum. 

16.  Etiam  urtica,  bryonia,  et  alia  nonnulla,  levant  cutonii  el 
vesicas  in  ilia  causant. 

17.  Habetur  pro  evidenti  siorno  veneni  (prajscrtiin  <jiin  y;o.' 
Deris  quod  operatur  ex  qualitate  maligna,  non  per  eroHionctn; 
^i  facies  aut  corpus  intumescat. 

18.  In  yesicationibus  colli  aut  alterius  alicujuH  i>artiM,  <|ua) 
adhibentur  ad  curationes  morbonim,  ansurgif  huinor  wniutut^f 
^ve  ichor^  qui  postea,  cute  scissa  aut  jmncta,  <?lflijj1,. 

19.  Qmnea  pustuLe  ex  caueia  interna,  et  hujuMiKjdi  <,'itl</i«> 
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globi  flammarumy  venti  vehementes  et  peregrini,  atque  ejici- 
untur  Mxa,  cineres. 

2S.  Keque  tamen  terra  motus  omnes  prorsus  Bubito  fiimt ; 
namevemt  nonnunquam  ut  terra  contremuerit  per  phi  res  dies: 
et  nostro  tempore  apud  nos  in  agro  Herefordiensi  fiiit  terra, 
motus,  admodum  pusillus  et  lentus,  aed  rams;  in  quo  aliqua 
jogera  terne  per  diem  integrum  paulatim  se  moverunt,  et  in 
alinm  locum  paulo  decliyiorem,  nee  multo  distantcm,  se  trans- 
tolerant,  et  ita  qnieverunt 

29.  Utnim  moles  aquarum  in  maribus  aliquando  tumescant, 
inquirendum.  Nam  in  ipsis  fluxibus  maris,  necesse  est  ut  illi 
fiant  vel  ex  motu  progressivo,  vel  ex  sublatione  aquarum  in 
snrsum  per  virtutem  et  consensum  aliquem  magneticum,  vel 
denique  per  tumorem  sive  relaxationem  aliquam  in  ipsis  aquis. 
Atque  postremus  iste  modus  (si  modo  talis  aliquis  sit  inter 
csusas  fluxus  alicujus)  pertinet  ad  inquisitionem  pncsentem. 

30.  Aqua  in  fontibus  et  puteis  nonnullis  tumescit  et  residit ; 
ideo  ut  a^tus  quosdam  videatur  pati. 

31.  Etiam  erumpunt  quandoque  in  quibusdam  locis  scatu- 
rigines  aqunrum,  absque  aliquo  terrse  motu,  intra  aliquos  annos, 

I     ex  causis  incertis.     Fit  que  ista  erupt  io  plerunque  in  magnis 
nocitatibus. 

32.  Etiam  notatum  est,  intumescere  quandoque  maria  absque 
fluxu  aut  vento  aliquo  exteriore ;  idque  fere  tempestatem  ali- 
quam magnam  prascedere. 

Mandata.      Nou  foret    iudiguum   experimento,   ut  probetur 

otram  fiat  interdum  aliqua  relaxatio  in  corpore  aquss,  etiam 

in  minore  quanto.     Atqui  si  exponatur  aqua  soli  vel  aeri, 

fiet  potius  consiunptio :  itaque  experimentiun  faciendum  in 

vitro  clauso.     Accipe  itaque  vitrum,  quod  habeat  ventrem 

amplum,  coUum  vero  longum  et  angustum,  atque  infundatur 

aqua,  donee  venter  et  pars  inferior  colli  impleatur.     Fiat  au- 

tem  hoc  per  tempestatem  aeris  borealem  et  siccam ;    atque 

ita  permittatur,  donee  succedat  tempestas  australis  et  plu- 

viosa;  et  vide,  si  aqua  insurgat  aliqualiter  in  collo  vitri. 

Etiam  de  tumoribus  aquse  in  puteis  facienda  est  diligentior 

inquisitio ;  utrum  fiant  magis  noctu  quam  interdiu,  et  quali 

tempestate  anni. 

33.*  In  pinnis  fidium  ligneis  fit,  tempore  pluvioso,  ut  illas 

'  The  ff TCD  paragraphs  which  follow  are  headed  Ifistoria  in  the  original,  and  num* 
fcrrtd  ] — 7.    At  they  are  obviously  a  continuation  of  the  same  inquiry,  I   ^- 
Mlowfd  Mr.  Montagu  In  ctmtinulng  the  number»  and  omitting  the  heading.^ J 
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tumescentes  diffinilius  torqueaatur.  Similiter  pyxides  lignea 
(lifficilius  extrahuntur  ex  thecis  euis,  et  OBtia  lignea  difficiliaa 
aperiuotur. 

34.  Chords  fidium  extentse  paulo  rigidius  temporibua  plnc 
viosis  rumpuntur. 

35.  Ilumores  in  corporibus  animalium,  tempestatJbas  &u- 
stridibuR  et  pluviosie,  deprelictiduntur  loxari  et  tumeecere,  et 
fluere,  et  inciimbere  magb,  et  meatus  obstruere. 

36.  Rccepta  est  opinio,  himiDrea  et  succos,  doq  in  animalibiu 
tfltitum  aed  et  in  pkntia,  eiib  pleniluniia  magia  turgescere,  et 
cava  implere.' 

37.  Sales  in  locia  humidis  ee  solvunt,  aperiunt,  et  dilatant : 
id  quod  faciunt  (aliqua  ex  parte)  saccharum  et  condita;  quK, 
niai  reponuntur  in  caraeria  ubi  aliquaodo  acuenditur  ignis, 
eituni  colligunt. 

38.  Eiiam  omnia  quce  per  ignem  cocta  ct  majorem  is 
moditm  conlrncta  eunt,  tractu  temporia  nonnihil  laxantar. 

39.  Dc  tumoribua  ct  rclaxationibua  aiiris  diligentius  viden- 
diim ;  ct  quateniis  in  Iiis  militent  (magna  ex  [>arte)  causa:  ven- 
tomm;  cum  vapores  nee  colliguntur  commiHlc  in  pluviam,  nec 
(Iis~i|iantur  in  aiirem  limpidum,  sod  inducunt  tumorea  m  corpora 


Atque  de  dHatationibus  corporum  per  spiriium  iDnatnm, 
sive  in  maturationibus,  sive  id  nulimeDtis  generation tiiii,  sive 
in  exdtalioiie  per  motum,  sive  in  irritationibus  naturalibus 
nut  pra^tematuralibus,  sive   in  putrefaetiooibu^,  sive  in  re-  J 
liixatioiiibus,  liiee  panca  ex  cuniulo  naturse  inquisita  sunio.,! 
Transeundum  jam  ad  apc-rturas  et  dilatationes  quie  fiunt  per  ^ 
i^em  et  calureni  externum  actualem. 


i 

i 


l)U^TATION£S   ET   APERTURE:   CORPOKUM,    QD^:    FIUNT    PEE 
lUKEM  ET   CALOREM  ACTUALEM,  SIUPLICEM.   EXTEBNUU. 

uemumim.  Apcrtune  cor{K)rum  per  calorem  eive  ignem  (de 
qiiibiis  jiun  inquiremiis)  proprie  ^pectiint  ad  tituloa  de  Ca- 
lido  i-t  Frigido,  et  dc  Motu  Hvles,  et  de  Separationibtia  et 
Altenttiouibus.      Attanten  caqtendum  et  prseguatanilum  est 
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aliquid  ex  ipsis  in  praesenti  titulo,  cum  absque  ali(|ua  notitia 
ipsonim  non  possit  inquiri  recte  de  Denso  et  Raro. 

Historia. 

1.  Aer  per  calorem  dilatatur  simpliciter.  Neque  enim 
separatur  quippiam  aut  emittitur,  ut  in  tangibilibus ;  sed  sim- 
pliciter fit  expansio. 

-.  In  ventosis,  vitro  et  aere  intra  ipsum  contento  calefactis 
et  ventosis  carni  applicatis^  quando  paulo  post  acr,  qui  per 
calorem  dilatatus  fuerit,  remittente  calore  se  recipiat  paula- 
tim  et  contrahat,  attrahitur  per  motum  nexus  caro.  Quod 
si  ventosas  fortius  attrahere  cupias^  accipe  spongiam  frigida 
roadefactam,  et  pone  earn  super  ventrem  ventosae  ;  ut,  per  re- 
frigerationem  amplius  contracto  aere,  ventosa  fortius  attrahat. 

3.  Accipe  vitrum,  et  calefacias  illud:  mitte  illud  post  in 
aquam :  attrahet  aquam  pro  minimo  ad  tertias  contenti ;  unde 
liquet,  aerem  a  calore  rare  factum  fuisse  pariter  ad  tertias  con- 
tent!. Sed  hoc  parum  est.  Nam  cum  vitrum  quo  usi  sumus 
tenue  esset,  majorem  calefactionem  absque  periculo  rupturaj 
non  facile  patiebatur.  Quod  si  fuisset  phiala  ferrea  aut  a^nca, 
fct  majorem  in  modum  calefacta,  arbitror  aerem  posse  dilatari 
ad  duplum  aut  triplmn  :  quod  experimento  dignissimum  est ; 
etiam  ad  quousque ;  ut  inde  melius  de  raritate  aeris  supeme, 
atque  adeo  ajtheris  ipsius,  judicium  faccre  possimus. 

4.  In  vitro  quod  appellaraus  calendare  (quod  tempestatum, 
quatenus  ad  calorem  et  frigus,  tam  accurate  demonstret  va- 
rietates  et  gradus),  evidentisslme  patet  quam  parva  accessio 
calorie  expandat  aerem  notabiliter ;  adeo  ut  manus  vitro  super- 
Posita,  radii  aliqui  solis,  ipse  anhelitus  astantium  operetur : 
quin  et  ipsius  a^ris  externi  inclinationes  ad  calorem  et  frigus 
(tactui  ipsi  imperceptibiles)  aerem  nihilominus  in  vitro  sensim 
et  perpetiio  dilatent  et  contrahant 

5.  Hero  describit  altaris  fabricam,  eo  artificio,  ut  superim- 
P^ito  holocausto  et  incenso^  subito  aqua  descenderet,  quae 
^em  extingueret.  Id  non  aliam  poscebat  industriam,  quam 
^t  8ub  altare  esset  locus  concavus  et  conclusus,  acre  repletus  ; 
qui  aer  ab  igne  cakfactus  et  propterea  dilatatus  nullum  repe- 
^fet  exitum,  nisi  in  canali  ad  parietem  altaris  erecto  et  cur- 
^*^o,  ore  super  altare  inverse.  In  canali  erecto  infusa  erat 
aqua  (facto  etiam  ventre  in  canali,  ut  largior  copia  aquas  reci- 
Peretur):  ea  aqua  obice  impediebatur,  ne  descenderet,  forami- 
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nato ;  qui  obex  postquam  erat  versus,  dabat  locum  aeri  dilatato, 
utaquam  eveheret  et  ejiceret.' 

6.  Inventum  fuit  Fracastorii  ad  excitaDdos  apoplecticos,  at 
poneretur  sartago  fervens  circa  caput  ad  nonnullam  distantiam; 
unde  spirituB  in  cellis  cerebri  suffocati  et  congelati,  et  ab  hu- 
moribus  obsessi,  dilatarentur,  excitarentur,  et  vivificarentur.' 

7.  Etiam  papiliones,  quae  hieme  jaccnt  emortuas,  admote  ad 
ignem  aut  radios  soils,  motum  et  vitam  recipiunt  -31groti 
quoque  in  deliquiis,  tarn  aquis  fortibus  et  calidis  intro  smnptie, 
quam  calore  exteriore,  et  fricationibus,  et  motu  excitantor. 

8.  Apertura  aquae  talis  est  Sub  primo  calore  emittit  va- 
porem  paucum  et  rarum :  neque  intra  corpus  alia  conspicitur 
mutatio.  Continuato  calore,  corpore  integro  non  insurgit,  nee 
etiam  bullis  minutis  in  modum  spumse  ;  sed  per  bullas  majores 
et  rariores  ascendit,  et  in  copiosum  vaporem  se  solvit.  Die 
vapor,  si  non  impediatur  aut  repercudatur,  aeri  se  immiscet; 
primo  conspicuus,  dein  infecnsibilis  et  se  deperdens, 

9.  Apertura  olei  talis  est.  A  primo  calore  ascendunt  guttate 
quaedam  aut  gmnula  per  corpus  olei  sparsa ;  idque  com  crepi- 
tatione  quadam.      Interim  nee  bullae  in  superficie  ludunt  (ut  in 
aqua),  nee  corpus  integrum  tumet,  nee  quicquam  fere  halitus 
evolat.     At   post  moram  nonnullam,  tum  demum  corpus  in- 
tegrum insurgit,  et  dilatatur  expansione  notabili,  tanquam  ^ 
duplum;  et  copiosissimus  et  spissus  admodum  evolat  halitufr 
Is  halitus,  si  flaramam  interea  non  conceperit,  miscct  se  tandetn 
cum  aere,  quemadmodum   et   vapor  aquae.     Majorem  aute^ 
calorem  desiderat,  ad  hoc  ut  buUiat,  oleum  quam    aqua,    ^ 
tardius  multo  bullire  incipit 

10.  Apertura  spiritus  vini  ea  est,  ut  aquam  potius  refer^ 
quam  oleum.  Nam  ebullit,  magnis  utique  bullis,  absque  spu 
aut  totius  coqjoris  elevatione ;  longe  autem  minore  calore, 
multo  celerius  expanditur  et  evolat,  quam  aqua.  Utriusq 
vero  naturae  particeps  (tarn  aqueae  scilicet  quam  oleosas),  C^ 
facile  se  immiscet  aeri,  et  cito  concipit  flammam. 

11.  Acetum  et  agresta  et  vinum  in  hoc  differunt  in  prc^ 
cessu  suae  aperturae :  quod  acetum  insurgat  in  minoribus  bullis 
et  magis  circa  latera  vasis;  agresta  et  vinum  in  majoribu-^ 
bullis,  et  magis  in  medio  vasis. 

12.  Generaliter  in  liquidis  hoc  fit,  ut  pinguia,  sicut  oleum^ 

'  Hero,  Spirltalia,  i*.  11.    See  Commandine's  translation  C1583),  p.  44. 
•  Sec  the  note  on  A"or.   Org,  il.  *^  36.,  Vol  1. 1>.  291. 
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laC;  adepsy  et  hujusmodi^  insurgant  et  tumeant  simul  toto  cor- 
pore;  succi  maturi  (et  magis  adhuc  immaturi)  bullis  majoribus ; 
sued  effoeti  et  vapidi  bullis  minoribus. 

13.  Omnibus  liquoribus  commune  est^  etiam  oleo  ipsi,  ut 
ft&teqaam  buUiant,  paucas  et  raras  semibuUas  circa  latera  vasis 
jaciant 

14.  Omnibus  liquoribus  commune  est,  ut  in  parva  quantitate 
oiioB  aperiantur,  bulliant,  atque  consumantur,  quam  in  magna. 

uomnmm,     Expcrimentum  de  nperturis  liquorum  faciendum 
est  in  vasis  vitreis,  ut  motus  in  corpore  liquorum  melius 
conspici  possint ;  atque  super  foculos  cum  calore  aequali,  ut 
differentia   yerius  excipiatur;    atque  igne  lento,  quia  ignis 
Tehemens  prsecipitat  et  confundit  actiones. 
15.^  Sunt  vero  complura  corpora,  qua)  non  sunt  liquida,  sed 
consistentia  et  determinata ;  nttamen  per  calorem  nanciscuntur 
6am  aperturam,  ut  liquescant  sive  deveniant  liquida,  quamdiu 
calor  ea  vellicet  et  expandat;  qualia  suntcera,  adeps,  butyrum, 
pii,  resina,  gummi,  saccharum,  mel ;  et  plurima  ex  metallis, 
^eluti  plumbum,  aurum,  argentum,  ses,  cuprum.    Ita  tainen,  ut 
ad  aperturam  requirantur  non  solum  gradus  caloris  longe  di- 
^ersi,  sed  et  modificationes  ignis  et  flammae  dissimiles.     Nam 
alia  metalla  colliquantur  per  ignem  simpliciter,  ut  plumbum ; 
alia  per  ignem  motum  et  follibus  excitatum,  ut  aurum  et  ar- 
gentum; alia  non  sine  admistione,  ut  chaljbs;   qui  non  nisi 
admisto  sulphure  aut  simili  quopiam  colliquatur. 

16.  At  ista  omnia,  si  continuetur  ignis  et  urgeat,  non  solum 
^rtiuntur  aperturam  colliquationis,  sed  pertranseunt,  et  adipi- 
scuntur  secundam  aperturam  (volatilis  scilicet,  sive  pneumatici, 
sive  consumptionis) ;  omnia,  inquam,  praeter  aurum :  nam  qua- 
tenus  ad  argentum  vivum,  cum  in  natura  sua  sit  liquiduni, 
^ncipit  illud  ab  apertura  secunda,  et  facile  vertitur  in  volatile. 
I^e  auro  adhuc  dubium  est,  utrum  possit  fieri  volatile  aut  pneii- 
^aticum,  (aut  etiam  potabile,  ut  loquuntur) ;  hoc  est,  non  dis- 
^'ubile  quidem  (id  enim  facile  est  et  tritum  per  aquas  fortes), 
^  digestibile  aut  alterabile  per  ventrical  urn  human  um.  Ilnjus 
*^tem  rei  legitima  videtur  probatio,  minime  ilia,  ut  vi  ignis 
^^^ndat  aut  trudatur  sursum,  sed  ut  ita  attcnuetur  et  subigatur, 
^t  restitui  in  metallum  non  possit. 

I       Here  again  we  flod  in  the  original  «  fresh  heading  and  a  fresh  series  of  numbera. 
^n  again  followed  the  eaample  of  Mr.  Montagu  in  continuing  the  series,  —  /.  S. 
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17.  Inquiratur  ctiain  ulterius  de  vitro  et  vitrificatis,  u'.nim 
per  ignem  consumantur  et  vertantur  in  pneumaticuiiL  Habe- 
tur  enim  vitrum  pro  corpore  fixo  et  exucco;  et  vitrificatio 
pro  morte  metallorum. 

18.  Quae  coUiquantur  omnia^  in  via  et  procesmi  sue  incipiunt 
ab  infimo  illo  gradu  aperturie,  qui  est  emollitio  et  inteneratlo, 
antcqiiam  colliquentur  et  fundantur ;  ut  cera,  gummi,  mctalla 
colliquabilia,  vlirum,  et  similia. 

19.  At  ferrum  et  chalybs,  postquam  fuerint  perfecta  et 
repurgata  (nisi  fiierit  admistio)  quatenus  ad  ignem  simplicera, 
persistunt,  et  non  procedunt  ultra  ilium  gradum  emollitionis, 
ut  reddantur  scilicet  malleabilia  et  flexibilia,  et  exuant  fragili- 
tatcm  suam  ;  minime  autem  pertingunt  ad  colliquationem  sive 
fusionem. 

20.  Videntur   ferrum  ct  vitrum,  cum  aperiuntur  ad  illam 
mollitiem  de  qua  diximus,  dilatiiri  sane  in  spiritu  suo  incluso; 
unde  fit  ilia  subactio  partium  tangibilium,  ut  duritiem  ct  obsti- 
nationem  suam  deponant ;  neque  tamen  corpus  ipsum  integrum 
localiter  dilatari  aut  intumescere  cemitur.     Attamen  attcntius 
paulo  inquirenti,  deprehenditur  plane  in  ipsis  invisibilis  quidam 
tumor  ct  partium  pulsatio ;  Vioct  cohibeatur  ab  arcta  corapage 
sua.     Nam  si  accipias  vitrum  ignitum,  et  majorem  in  modum 
calefactum,  et  poiias  illud  gupra  tabulam  lapideam  aut  simik 
aliquod  corpus  durum,  (licet  et  ipsa  tabula  ilia  sen  corpus  bene 
calef'actuni   fuerit,  ut  frigori  causa  imputari  non  possit)  nm^" 
petur   prorsus   vitrum,  duritie   lapidis  scilicet  tumorem  illun^ 
occultum  vitri  rcpercuticntc.     Itaquo  solent  in  hujusmodic^i^"*^* 
(juaiido  vitrum  ferveus  summovetur  ab  igne,  substernere  il*^ 
pulverem  aliquom   aut  arenam  mollem,  qua)  suaviter   cede 
tumorem  in  partibus  yitri  non  retundat. 

21.  Etiam  pike  e  bombardis  emissa^,  postquam  non  sola 
velii,  sod  et  glisccre  aut  labi  omnino  desierint,  adeo  ut 
aspectum  sint  j)rorsus  imniobiles,  tamcn  diu  post,  magna: 
deprchcnduntur  habere  tumultum  et  pulsationem  in  mininiii**^ 
adeo  ut,  si  aliquid  superponatur,  magnam  vim  patiatur:  nequ  ^ 
id  tarn  a  calore  comburente,  quam  a  palpitationc  percussiva. 

22.  Bacula  lignea  recentia,  sub  cineribus  calidia  detenta  o  "* 
versata,  induunt  mollitudinem,   ut  melius  flectantur  ad  arbi^ 
trium.      Exporire    quid    fiat   in    baculis    cantiquioribus    et    ir^ 
can  n  is. 

23.  Apertura  combustibilium  ea  est,  ut  per  ignem  prinn^ 
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enuttant  fnmum,  dein  concipiant  flammam,  postremo  deponant 
cinerem. 

24.  In  corporlbus  quae  continent  humorcm  aqueum    et  a 

^amma  abhorrentem  in  compage  clausa  et  compacta  (qualia 

^t  folia  lauri^   et  alia  non  porosa^  sales  et  similia)^  ea  est 

tpertura  per  ignem^  ut  spiritus  in  iis  contcntus  (aqucus  et 

cradus),  per  calorem  dilatatus,  cum  sonitu  cmittatur  antequam 

flamma  concipiatur :  si  vero  in  aliquo  corpore  (quod  raro  fit) 

uisimul  fiant    et  eruptio  flatus  et  conceptio  flammse^  ingen^ 

tumultus  excitatur^  et  poteutii^^'iima  dilatatio;  flatu,  tanquam 

mtemis   foUibus,  flammam  undiquaque    exufflante  et  expan- 

dente,  ut  in  pulvere  pyrio. 

25.  Panis  in  furno  nonnihil  tumescit,  licet  fiat  minoris  pon- 
deris  quam  ante :  etiam  in  summo  panis  quandoquc  colligitur 

;  tanquam  bulla  aut  vesica  crustae;  ut  cavum  quiddam  acre 
inipletum  maneat  inter  pelliculam  illam  crut^taj  (quaj  exscind i 
solet)  et  massam  panis. 

26.  Etiam  carnes  assatas  nonnihil  tument^  pra3scrtim  si 
inaneat  epidermis,  ut  in  porcellis. 

27.  At  fructus  assati  quandoque  exiliunt,  ut  castauciu; 
quandoque  efiringunt  corticem,  et  emittunt  pulpam,  ut  ponia  ; 
quod  si  ab  igne  magis  torrefiant,  asciscunt  crustam  carbo- 
Uariam,  ut  cavum  sit  quiddam  (ut  in  pane)  inter  crustam  et 
^•amem  fructus ;  quod  et  fit  in  ovis. 

28.  Si  vera  calor  sit  lenis  et  caicus,  nee  detur  spiraculum 
^arile  ad  emittendum  vaporem,  ut  fit  in  pyris  sub  cinere  a^satis, 
^t  multo  magis  in  iis  quae  reponuntur  in  ollis,  atque  dcindc  sub 
cinere  sepeliuntur,  atque  similiter  in  carnibus  sufFocatis,  vel 
inter  crustas  panis  vel  patinas;  tum  tumor  ille  et  dilatatio  per 
Calorem  repdlitur  et  in  se  vertitur,  atque  tnnquaiii  in  di- 
dtillatione  restituitur,  et  reddit  corpora  magis  humectata,  ct 
tanquam  mersa  in  succis  suis. 

29.  At  in  aridis,  si  flamma  fuerit  sufFocata  ncc  facileni  rope- 
f '^t  exitum,  rarefiuut  corpora,  et  redduntur  cava  et  porosa,  ul 
'^  carbonibus  e  ligno,  et  pumicibus  quae  cj'iciuntiir  ex  nionti- 

^  flammantibus. 

Cannexio. 

Transeundum  jam  esset  ad  dilatJitiones  et  aperturas  cor- 
P^'^um  quje  fiunt  per  calorem  in  distillationibus ;  in  quibiis 
^^^  accurate  datur  cernere  hujusmodi  aperturas,  quam  in 
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coctionibus  et  ustionibus.  Verum  cum  in  iUis  iininorari 
baud  parum  oporteat,  cumque  proprie  pertineat  inquisitio 
ipsarum  ad  titulos  de  Calido  et  Frigido,  et  de  Motu-  Hyles, 
ct  de  Separationibus,  exiguum  quiddam  est  quod  proponi 
debet  in  hoc  titulo. 

DILATATIONES    PER    CALOREM    EXTERNUM    IN    DISTIL- 

LATIONIBUS. 

1.  Duplex  est  dilatatio,  sive  apertara,  sive  attenaatio 
corporum  in  distillationibus.  Altera  in  transitu,  cum  corpus 
vertitur  in  vaporem  aut  fumum  (qui  postea  restituitur) ; 
altera  in  corpore  restituto,  quod  semper  tenuius  est  et  magis 
subtile  et  expansum  et  minus  materiatum,  quam  corpus 
cruilum  ex  quo  distillatum  emanavit.  Aqua  enim  rosacea 
(rxempli  gratia)  est  succo  rosarum  teuuius  et  minus  poo- 
derosum. 

2.  Distillationes  omnes  fiuiit  ex  aestu  quodam  sive  recipro- 
catione  rarefactionis  primo,  et  versionis  in  pneumaticum; 
deiu  coudensationis  et  restitutionis  in  corpus  tangibile,  remit- 
tente  se  calore  et  vapore  repercusso. 

3.  In  distillationibus  actiones  dilatationis  et  condensationis 
non  sunt  sincerse  ;  sed  intervenit  actio  ilia  (quae  maxime  est 
intentionalis  in  practica)  separationis  partium  heterogenea- 
rum;  ut  succi  veri,  phlegmatis,  aquae,  olei,  partis  tenuioris, 
partis  crassioris. 

4.  In  distillationibus  optime  inquiritur  et  decernitur  de 
gradibus  et  diversitatibus  calorum ;  ut  carbonum,  furni 
calefacti,  balnei,  cinerum,  arense  calidae,  fimi,  solis,  ignis 
quiescentis,  ignis  follibus  excitati,  ignis  conclusi  et  rever- 
berati,  caloris  ascendentis,  caloris  descendentis,  ethujusinod!; 
qufe  omnia  ad  aperturas  corporum,  et  prsecipue  ad  comply 
catas  actiones  dilatandi  et  contrahendi  (de  quibus  postea 
dicemus)  insigniter  faciunt.  Neque  tamen  ullo  modo  vi- 
dentur  calores  illi  imitatores  caloris  solis  et  ccelestium ;  cutn 
nee  satis  lenes  sint  et  temperati,  nee  satis  lenti  et  continuati* 
nee  satis  refracti  et  modificati  per  corpora  media,  nee  sati^ 
iiicpqualiter  accedentes  et  recedentes.  De  quibus  omnibus* 
sub  titulo  Calidi  et  Frigidi,  et  titulis  aliis  ad  hoc  propriisj 
diligenter  inquiremus. 
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5.  Distillationes  et  di-atationes  per  eas  fiunt  in  clauso, 
i  coocluduDtur  siinul  corpus  distillaiidum,  et  vapores  qui 
ex  eo  emittuntur,  et  aer.  Neque  tamen  in  stillatoriis  et 
alembicis  communibus  diligenter  arcetur  aer  exterior ;  quin 
per  rostrum  stillatorii,  per  quod  liquor  effluit,  ille  snbintrare 
Jiquatenus  posbit.  At  in  retortis,  ubi  majore  vehementia 
^oris  opus  est,  non  datur  aeri  exteriori  ingressus ;  sed  os 
"weptaculi  ori  vasis  (ubi  corpus  iniponitur)  per  lutationes  ita 
»ntinucitur,  ut  universus  processus  rarefactiouis  et  restitu- 
ionisintus  transigatur.  Quod  si  corpus  sit  plenum  spiritu 
igoroso  (ut  vitriolum),  opus  est  receptaculo  vasto  et  amplo, 
t  vapores  liberius  ludant,  nee  vas  infringant. 

MMdata.  1.  Utcunque  tamen  distillationes  tanquam  intra 
cellam  nndiquaque  clausam  transigantur ;  datur  tamen  spa- 
tium,  ut  corporis  alise  partes  se  expandere  in  vapores,  aliae 
8ubsidere  in  fascibus,  vapores  rursus  se  glomerare  et  restituere, 
•^tque  (si  heterogenei  fuerint)  alii  ab  aliis  se  separare  possint. 
Quod  sequitur  igitur,  pro  mandato  magno  habendum ;  cum  ad 
Qaturam  in  imis  concutiendam  et  ad  novas  transformationes 
^itum  prsebere  possit.  Vulcanus  enim  chymicorum  et  medi- 
corum  (licet  multa  utilia  genuerit)  tamen  virtutes  veriores 
^loris  fortassis  minus  complexus  est,  ob  divortia  et  separa- 
tiones  partium  quae  in  operationibus  ipsorum  semper  inter- 
^eniunt.  Itaque  summa  rei  quam  mandamus  hue  spectat ; 
lit  ilia  separatio  et  reciprocatio  rarefactiouis  et  condensationis 
^nmino  prohibcatur,  atque  opus  caloris  intra  corpus  ipsum 
^tque  ejus  claustra  vertatur:  hoc  enim  fortasse  Proteum 
Materiae  per  manicas  constrictum  tenebit,  et  se  version es 
suas  experiri  et  expedire  compellet.  De  hoc  complura  nobis 
'11  mentem  veniunt,  et  alia  reperiri  possunt.  Proponemus 
^Xemplum  unum  aut  alterum  ex  facillimis,  ad  hoc  tantum, 
^t  percipi  possit  quid  velimus. 

2.  Accipe  vas  quadratum  ferri,  in  figura  cubi,  habeatque  la- 
^^rabene  fortia  et  crassa.  Impone  cubum  ligni  ad  mensuram 
^asis  ad  amussim  factum,  quique  illud  prorsus  impleat. 
Superponatur  operculum  ferri  non  minus  forte  quam  latera 
^asis;  et  lutetur  optime,  more  chymicorum,  ita  ut  sit  clau- 
^isfiimum,  et  ignem  tolerare  possit.  Deinde  ponatur  vas  intra 
[^runaa,  atque  ita  permittatur  ad  horas  aliquas.  Post  amo- 
^eatur  operculum ;  et  vide  quid  factum  sit  de  ligno.     Nobis 

LlL  T 
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quidcm  viJetur  (cum  prohiblta  plane  fuerint  inflammatio  < 
fumus^  quo  minus  pneumaticum  et  humidum  ligni  emit 
potuerint)  alterum  ex  his  eventurum ;  vel  ut  corpus  %i 
vcrtatur  in  quoddam  amalagma ;  vel  ut  solvatur  in  aeren 
give  pneumaticum  purum,  simul  cum  fsscibus  (magis  crass! 
quam  sunt  cineres)  in  fundo,  et  incrustatione  nonnuUa  ii 
lateribus  vasis. 

3.  In  simili  vase  ferreo  fiat  experimentum  de  aqna  pura 
qua  repleatur  ad  summum.  Sed  adhibeatur  ignis  lenior :  mon 
vero  sit  amplior.  Quinetiam  amoveatur  ab  igne  certis  horb 
et  refrigescat ;  dein  iteretur  operatio  aliquoties.  Hoc  experi 
mentum  de  aqua  pura  delegimus  hanc  ob  causam ;  quod  aqui 
corpus  simplicissimum  sit,  expers  coloria,  odoris,  saporis,  e 
aliarum  qualitatum.  Quamobrem  si  per  calorem  temperatiu 
et  lenem,  et  alternationem  calefactionis  et  refrigeration^^ 
et  prohibitionem  omnis  evaporationis,  spiritus  aqus  doi 
emissus,  ct  niliilominus  per  hujusmodi  calorem  soUicitatusc 
attenuatuSy  se  verterit  in  partes  aquse  crassiores,  easque  it 
din^erere  et  in  novum  schematismum  mutare  possit  (minu 
scilicet  simplicem  et  magis  insequalem)  eo  usque,  ut  t( 
colorem  alium  nanciscatur,  vel  odorem,  vel  saporem,  vel  olec 
sitatem  quandam,  vel  aliam  alterationem  notabilem  (qual 
invenitur  in  corporibus  compositis) ;  proculdubio  res  magi 
confecta  foret,  et  ad  plurima  aditum  patefaciens. 

4.  Circa  distilliitionem  clausam  (ita  enim  cam  appeU« 
licet,  ubi  non  datur  spatium  ad  evaporationem)  quivis  nml 
alia  poterit  comminisci.  Pro  certo  enim  habemus,  calore 
analogum,  operantem  in  corpus  absque  separatione  aut  co 
sumptione  partium,  mirabiles  metaschematismos  eiBngere 
producere  posse* 

5.  Attamen  illud  addi  possit,  ut  mandati  hujus  appendL 
ut  excogitetur  etiam  aliquis  modus  (quod  certe  difficile  m 
est)  per  quem  calor  operetur  non  solum  in  clauso,  sed 
lensili :  id  quod  fit  in  omni  matrice  naturali,  sive  vegctabiliui 
sive  animalium.  Hoc  enim  opcrationem  ad  multa  extend 
qua;  per  clausuram  simplicem  effici  non  pK)ssunt.  Neque  h 
pertinet  ad  Pygmajum  Paracelsi^,  aut  hujusmodi  prodigioc 
ineptias :  sed  ad  solida  et  sana.    Exempli  gratia ;  non  effie 

'  The  Pygmael  of  Paracelsus  are  the  same  as  the  gnomes  or  earth  spirits, 
bis  Philosophical  IVorks,  iL  p.  487.     But  perhaps  fur  **  pygmcum**  we  oagfat  to  I 
••  aruheunu'* 


nnqiuun  dUtillfttio  eLLU;$;ju  uc  «^qi»  Tntn  vmAtnv  v^  oioim. 
quia  oleum  et  piDpiiai  luajit^  iWUi^Eftin:  dimonnini  qunni  n<iu:. 
At  81  operatio  fiat  in  tens^ilu  hw  IvMrtAssr  fiori  p«>uii :  qtvr 
esset  res  Immensae  utilitatU,  oum  oiuim  :)limontAUo  mnxin)<^ 
consistat  in  pingui. 

6.  Bonum  essct,  ct  ad  multa  iittio,  ui  in  dii»t!IMhonilniH 
iiatura  ad  rationes  reddcnduH  <|tnin(l(M|tt«t  ontuiYollprntiiv :  Atqiic 
ntponcreturincerto  quantum  prr  diMtilliitinurni  pcumnniptnin 
fuerity  id  est,  versum  in  pneuitiatiriiin  &  nt  (|tiiil  niflimnM.  fiivn 
fixum,  sive  restitutum  in  (utr]Hm%  M  llrti  |YfHr<:|.  ni  nnlp 
£stillationem  cor[mf}  di«tillandutn  f^'^rKl^rrra,  ri  vneu  ippn  intrn 
que  distillatio  perficitur.  At  f^f*i^  'iiclillMtiofimii  p'>if')rmlM6 
Gqnorem:  {^>nderahiA  i thrift  fi^v:?*  j  "W/r'jM^  ji^/ri/h-rtthia  Mrriim 

tan  fo*Tit  rettKiaanatty •viWA'T.iV.u.  Aum^Ai^i^.  i-;?*-  f;*/  k f#Tr « ,  r j pw r» h i r n 

n£  «£  ;;imi{uR  ^rtin»\ri*  inr^Xv  ^^r/^r^t^A*  ^fii»nti »ri. 
Tggm  fuoTTi  11  jnfti*.nuu-.<*niu* 

TjLL«it;i::'r:i:*.r  i    fiifaiutiiifiiiui*.-   »*•  fn^HHrhoTMUn-*   qn 
fan  iKT    '-"aiintfu    u*fiwJpfH.    fi«    iil*«ii-«i«n»»^  .»t   r«»lHxatii'»n*  ■ 
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Contirxio, 
TilAN'SEUNDUM  a   ililaiationibus  <{iiie   liuDt  per   calorfm 
pxb-niiim   at.-tiial4;m,  atijue   etiaiii  per  retnisslonem   frigoria^ 
(qiiH*,  lit  jam  dixiirjus,  t!st  calor  coinparatiis),  ad  <lilatatic>iie«» 
rorjxirtiiii   (juie   Hunt  ]>er   calores  putentiiiles,   sive    sjiiritua^ 
uiixiliares  allerius  corporis  applicati  et  adnioti. 

mi-ATATIONES  COEPORfM,  QU-E  FICNT  PEH  CALOREM  V(^— 
TENTIALEM,  SIVE  PER  8PIRITUS  AUXILIABES  ALTEEllJ-  SS 
Cnill'ORIS. 

l)e  caloribus  potentiiilibus  conaule  Tabulaa  Medicinal^^s 
iliirililiitum  sccundarum;  et  ex  his  poteria  excerpere  ea  qu  ^se 
npiTiUitur  sup^r  corpus  liumanum  per  dilatationem:  qus  euc:»t 
I'ere  ilia  quic  acqiiiiiitiir. 

Confortontia,  ijuic  dilatant  spiritus  oppresses. 
Ahgtergrntia,  qiiie  roboraat  virtutem  ex|iulsivaiii. 
Apfrientia,  quoad  orificia  venaruni  et  vasonim. 
Aperientia,  quoad  poros  et  meatus  partium. 
Digtrtntia  cuui  mat urat lone. 
Digerentia  cum  discuseione. 
Couitira. 
H»o  prsucipue  (sunt  et  alia)  habent  mdicem  in  dilatatioDtf 
i^piriruum  <,'t  hnniorum  et  suceorum  et  eubetaiitiEe,  in  corjiore^^ 
per  spirituB  auxiliares:  neciion  ]>er  comjilexionein  tangibilcm^ 
qun  iiic^t  uicdiciuis  illis,  vcl  inlerius  vel  exteriud  aumpiis.  J 

Commenlaiio.  H 

l^tt^t  in  A-itra  calendari,  quam  exqnisito  sensu  sive  per>^^| 
cvptiiutr  prH><)itn!4  sit  it^  coniniiinis  ralidi  ei  frigidi :  utpotl^| 
qiMC  um  stiltiiW  fjus  diffin^ntias  ot  gradus  statiin  dijudicai^H 
|M>ssit.  NW  dubito,  q»in  pvrrrprio  spiritus  in  iuiinialib^^| 
vins  wnttnt  mlormi  et  fri^rns  sit  adhnc  li>n^  arutior:  a)^^| 
qiHxl  a<T  sil  |inr»it)ati4^>Ri  purnm  et  sincrrum,  el  uihil  balie^^| 
tan^i)ti1i«  mlnti^ti ;  at  spiritunin  perceptio  retundntiir  ^^M 
brbetHur  fxtqmre  nrnp^Hti  in  quo  sunt  drrinoti.  Attame^^H 
tliW  oltstAnte  hoc  in>|x^ii)mt>\  \ideatur  adhur  spiritas  l^^| 
»^im  )»«ttittv«  ii^sii  9M-r<\  qnoxd  (uuic  percepocvntrm.  ^(^'I'l^H 
mim  KiKtvnas  aohe  ronstat,  ijimd  mltir  potmtialis  (tie  <|>j^H 
j*m  lAqumnr^  wrrm  |>ns»jt  <iiUcare ;  nun  oertnm  sit,  quo^H 
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"^  faciat  super  spiritus  in  animalium  meiubris  coiiteiitos  ; 
^  IQ  qaalitatibus  (quas  dlximus)  secundis  niedicinaruin 
"f^  Sed  de  hoc  iuquiralur  paulo  accural! us,  ex  inandato 
t^mme  sequente. 

MniMim.     1.  Accipe  duo  vitra  calendaria  ejusdcm  magni- 

fodinia.    Impone  in  altero  aquam,  in  altero  spirltum  vini, 

fortem  et  acrem  ;  atque  ita  calefiant  vitra,  ut  aqua  et  spiritus 

nni  ad  parem  altitudinem  ascendant.     CoUoca  ea  simul,  et 

dimittc  per  spatium  aliquod ;  et  nota,  si  aqua  dcvcniat  altior 

^Qam  spiritus   vini.      Nam   si  hoc  fit,  palnm   est,   calorem 

sjMritos  vini  potentialem  aerem  dilatasse,  ita  ut  spiritum  vini 

depresserit. 

2.  Possit  esse  res  varii  usus,  si  operationes  secundarum 
qualitatum  medicinalium  probentur  interdum,  ct  cxcrceantur 
in  corporibus  vitas  expcrtibus.  Licet  enim  dubium  non  sit, 
plerasque  earum  nullius  prorsus  effectus  fore,  quoniam 
requiritur  plane  spiritus  vivus  ad  ens  aotuandas,  ob  opera- 
tionis  subtilit^item ;  alise  tamen  proculdubio  super  nonnulla 
corpora  inanimata  opcnihuntur.  Videuuw  cniui  c^uid  possit 
0al  in  camibu^*,  aromata  in  cadaveribus,  coaguluiu  in  lactc, 
fermcntum  in  pant,  et  hujusmodi.  Inserviet  igitur  diligentia 
niedicorum  circa  qualitates  secundas,  ad  instruendas  c;>m- 
plures  alias  operationes,  si  animum  advertas  cum  judicio ;  id 
semper  supponens,  quod  virtus  fortior  requiritur  ad  operan- 
diun  super  corpus  mortuum,  quam  vivum. 

Connexion 

Transeundum  ad  dilatationes  corporuni  qua?  fiunt  per 
ratiooern  spirituum,  refractis  nimirum  ergcistulis  jKirtium 
iorum,  quse  illos  arete  detinuerant,  ut  se  dilatare  non 
nt.  In  corporibus  enim  quae  habent  arctam  ronipageni 
ue  naturae  integralis  nexibus  fortiter  devincta  sunt,  non 
uuntur  spiritus  opus  suum  ditatationis,  nisi  fiat  prius 
utio  continui  in  partibus  crassioribus  ;  vel  per  liquores 
erodentes  et  stimulantes  tantum,  ve!  per  eosdein  cum 
lore.  Atque  hoc  cernitur  in  aperturis  et  dissolutiunibus 
itallorum,  de  quibus  nunc  (ut  in  reiiquis)  pauca  pro* 
neniQs. 

T  8 
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LATATIONES   CORPORUM  PER    LIBERATIONEM   SPIRITUTDI 


1.  Accipe  pondua  auri  puri  nd  detiarium  I,  in  parvaa 
cteolas  redacli,  quw  etiam  manu  lacerari  puseint. 

2.  Accipo  etiam  poodtis  4  den.  aque  re^s;  et  initlt 
eimul  in  vitnim.  Turn  ponatur  yitrum  super  foculum,  i" 
quo  sit  ignia  prunanira  modicua  et  lenis.  Paulo  post  iiisor- 
giint  areuulffi  quicdiuQ,  aut  grana;  qu^  deinde  post  panun 
Dioram  se  diffundunt  et  incorporantur  cum  aqua  ;  ut  aqu» 
etHcL-itur,  aqua  tauquain  electrica,  et  splendida,  ct  velutl  crwo 
tincta.  Didfiolutio  autem  auri  per  aquam  in  qnantitatibu^ 
pnedictia  fit  tantum  ad  tertias,  Neque  enini  aqua  oneratur 
ulterius;  adeo  ut,  si  dis:^olvere  cupU  totum  pnndus  illud  au''! 
den.  1,  opus  sit  efFundere  portionem  in  qua  solutio  facta  el, 
et  8U  peri  iifu  lid  ere  de  novo  pondiia  simile  4  den,  aqu^  reji:^. 
et  sic  tertio.  Ista  dissolutio  fit  lenitcr  et  pliieide  modiw 
igne,  absque  I'umis,  et  sine  calefactlone  vitri,  alia  quam  pi:r 
igncm. 

3.  Accipe  argenti  viyi  in  corpore  pondua  ad  placitum,  dupluni 
aquae  forti* :  ponito  siraul  in  vitro,  ncque  ea  ad  ignem  omninu 
admove.  Attamen  paido  post  insurget  iiitrn  corpus  aquoiinEl^ 
pulveria  tenuissimi,  et  intra  spatium  horffi,  absque  igne,  absque 
fumia,  alisque  tumultu,  vertetur  corpus  commietuoi  in  aqiam 
bene  claram. 

4.  Accipe  plumbum  in  lamellis  ad  pond.  den.  1,  aquie  forli* 
ad  pond.  den.  9.  Nan  fit  bona  iucorporatio,  ut  in  aliis  meUilli^! 
Bcd  aqua  demittit  majorem  partem  plurobi  in  calce  ad  tundtiu^ 
vitri,  manenie  aqua  perturbnta,  sed  vcrgcnte  ad  diaphanum. 

5.  Accipe  argenti  in  lamelli?,  sive  bracteolis,  pondus  den.  U 
aqua!  fortis  pond.  den.  4 ;  pone  super  foculum  in  vitro,  cutU 
igne  lento,  Insurgit  argentum  in  arenis,  ant  bullulis,  intnt 
corpus  aqute,  majoribus  puulo  quum  aurum ;  deinde  incur- 
porntur  cum  aqua,  et  vertuntur  simul  in  liquorem  tenuem,  f^l 
all'um  et  quasi  lacteum.  Sed  postquam  jiaulisper  reseJfri' 
liquor  et  refrixerit,  ejaculantur  (sive  hoc  emauct  ex  metall"! 
eivc  ex  aqua,  sive  ex  utroque)  fragmina  gl.icialia  intra  corpu* 
aquK :  postquam  autem  per  moram  longiorcm  pcnitus  re^denti 
clarificat  su  liquor,  et  devemt  clariis  et  crfstolliuus, 
{(lacio  in  fundum,     Sujitinet  aqua  oneratiouem,  qualem  iu  ain 
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et  fir  dissolutio  eimili   fere   calore^   nee  colligit  calorem  per 
iDotum  magia  quam  aurum. 

6,  Accipe  cuprum  in  brocteolis  ad  pondus  den.   1,    aquse 
forth  ad  pondus  den.  6.     Mitte  super  foculum.     Insurget  cu- 
prum in  bullulis  sive  arenulis  majoribus  adhuc  quam  argentuui. 
Paulo  post  incorporatur  cum  aqua,  et  corpus  commistum  ver- 
titarin  liquorera  coeruleum,  turbid um;  sed  iK)stquam  rescderit, 
darificat  se  aetheris  instar  in  coeruleum,  pulchrum,  et  splendi- 
diun,  demissis  in  fundum  fascibus  instar  pulveris,  qua;  tamen 
ipssd  per  moram  imminuuntur,  et  ascendunt,  et  incorporantur. 
At  den.  illi  6  aquae  fortis  solvunt  den.  totum  cupri,  ut  sus- 
tineat  se  onerari  aqua  dupio  plus  quam  in  auro  et  argento. 
Concipit  autem  dissolutio  cupri  calorem  manifestum  per  tu- 
aultum  interiorem,  etiam  antequam  admoveatur  ad  ignem. 

7.  Accipe  stannum  in  bracteolis  ad  {)ondud  den.  1,  aquas 
fortis  ad  pond.  den.  3 ;  et  vertitur  totum  metallum  in  corpus 
fiinile  flori  lactis  aut  coagulo ;  nee  facile  se  darificat ;  et  conci- 
pit sine  igiie  calorem  manifestum. 

8.  Accipe  ferri  in  laminis  pond.  den.  1,  aqnsc  fortis  pond 
den.  9 ;  et  sine  igne  surgit  ferrum  in  magnis  bullis,  non  tiintum 
intra  corpus  aquic,  sed  upra,  adeo  ut  cbulliat  extra  os  vitri, 
itque  insuper  emit  tat  copiosum  et  den  sum  fumum  croceum ; 
idque  cum  maximo  tumultu,  et  colore  vehementissimo,  et  qualem 
flianus  non  sustineat. 

Mcmitum.  Dubium  uou  cst  quin  vires  variae  aquarum  fortium 
diversorum  generum,  et  modi  ignis  sive  caloris  qui  adhibetur, 
istas  aperturas  etiam  variare  possint. 

Mamdntti.  Qualis  sit  ista  dilatatio  mctallorum  per  aporturas, 
videndum :  utrum  sit  instar  dilatationis  auri  foliati,  <jntc  est 
pseudo-rarefactio  (ut  mox  dicemus)  quia  cori>us  dilatatur 
potius  loco  quam  substantia,  qualis  itidcin  est  dihitatio  pul- 
verum  ;  an  revera  corpus  ipsum  metallonim  dilatctur  in  sub- 
stantia. Hoc  hujusmodi  cxperimcnto  probari  potest.  Pondera 
argentum  vivum;  excipe  etiam  modulum  ejus  in  situla: 
pondera  similiter  aquam  fortem,  et  excipe  modulum  ejus  in 
altera  situla:  deinde  dissolve  etincorpora  ea  modo  supradicto ; 
postea  pondera  incorporatum,  et  immitte  illud  etiam  in  duas 
illas  situlas,  et  nota,  si  pondus  et  mensura  comi>ositi  ad  {lon- 
du0  et  mensaram  simplicium  juste  respondeat.  Delegimus 
autem  argentum  vivum  ad  expcrimentum,  quia  minor  est 
Buspicio  alicujuB  consumptionis,  cum  fiat  dissolutio  sine  igne* 
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Videndum  (obiter)  utrum  dissolntio  argenti  vivi  lapi 
ponderosissimosy  aut  fortasse  stannum,  sustineat,  nt  innati 
Etenim  ex  rationibus  ponderum  hoc  coUigi  potest  Ne< 
hoc  pertinet  ad  miraculum  et  imposturam,  aed  ad  inve 
gandam  naturam  miaturarum,  ut  suo  titulo  apparebit 

ObseTTvatio. 

Notatu  etiam  digtium  est  (licet  non  sit  prsesentis  inqui 

tionis)  omnia  Tnetalla,  licet  siut  aquis  in  quibns  dissolvunt 

insigtiiter  graviora,  tamen  in  actu  primo  di$solutionis  ?m 

dere  in  arenulis  vel  bullis.     Atque  eo  magis  hoc  notaDdi 

est,  quod  ubi  non  admovetur  ignis,  ut  in  argento  vivo,  id< 

faciant. 

Commentatio, 

Tumultus  intra  partes  corporis  inter  dissolvendum,  isti 
ascensionein  causat.  Nam  in  vehementi  erosione  corp 
impelluntur  nonnihil  motu  locali ;  ut  videre  est  in  lap 
parvo  glareoso,  qui  positus  in  aceto  forti  ad  latera  pate 
(ut  facilius  labatur)  per  vices  gliscit,  ut  pisciculus.  Est 
genus  Itipidis  aut  fossilis,  quod  immissum  in  acetuui  ir 
quiete  se  agitat,  et  hue  illuc  currit.  At  quae  sine  imp 
isto  miscentur,  (ut  arbitror)  nisi  qnassata,  non  ascendui 
velut  saccharum  in  fundo  aquae  non  dulcificat  in  summ 
nee  crocus  colorat,  nisi  moveatur  et  agitetur. 

Connexio, 

Transeundum  ad  aliud  genus  dilatationum,  quod  etii 
coinniuni  vocabulo  dissolutionum  (in  aliquibus)  nuncupat 
Fit  autem  ubi  corpora  versus  alia  corpora  arnica  ruunt 
aniplexum  ;  et,  si  datur  copia,  aperiunt  se  ut  ilia  int 
(^ipiaiit.  Neque  fit  hct»c  apertura  tumultuose,  aut  per  pe 
trationeni  corporis  ingredientis,  (ut  in  aquis  fortibus), 
placide,  et  per  relaxationem  corporis  recipientis. 

Historia, 

DILATATIOXES   PER   AMPLEXJM   ET   OCCURSUM   CORPOS 

AMICI. 

1.  Saccharum  et  gummi  nonnuUa,  ut  tragacanthuiD] 
liquoribus  infusa,  solvuntur ;  laxant  enim  libenter  (instar  8] 
giarum)  partes  suas  ad  recipiendum  liquorom. 


HISTORIA  DENSI   ET  RABI. 

i.  PapjTua,  seta,  lana,  et  hnjusmodi  porosa,  liquoribua  iin- 
nerea,  aut  a]ks  humectata,  ita  se  apermnt,  ut  dcveiiiatit  niagis 
tDoUia,  lacerabilia,  et  quasi  putriti. 

3.  Gaudia  eubita,  ut  ob  nuntium  bonum,  aspeetus'  ejus  quod 
fuit  in  (le^ideiio,  et  siDiillB,  licet  non  corpus  amplectantur  scd 
phaDUsiam  aUquam,  nihilominus  spiritua  animalium  instgniter 
dilaUnt ;  idque  intci-dum  cum  periculo  repentini  deliquii  aut 
mortis.     Simile  faclt  imaglnntio  in  vcuereis. 

umaum.  Cogitandum  de  inveniendis  menstruis  substanti- 
anim  speciolium:  videntur  enim  posse  esse  liquores  et  pulpte, 
tantte  cum  corporibus  detcnninatls  sympnthiie,  ut,  illis  udmo- 
tia,  partes  suas  facile  laxent,  eosque  libenter  imbibant;  seque 
per  hoc  in  succis  suis  intenercnt  et  renovent.  Hoc  enim 
pertinet  ad  unum  ex  inagnalibus  untune ;  nempe,  ut  rerum 
hiimores  maxime  radicales  refncillari  et  nutritio  ab  extra 
lien  posAint,  ut  lu  carnibus,  osaibus,  membrania,  lignls,  &c. 
Etiam  in  iia  quae  operanlur  per  dlvulslonem  ct  penptra- 
lionem,  est  sympathia  sive  conformitas :  aqua  t'ortis  siquidem 
Don  solvit  aurum,  ut  uec  aqua  regia  communis  argentum. 

Connexio., 

TftANSEUNDUM  ad  dilfttationea  per  assimilalionem  nut  ver- 
tionem  ;  (]uando  scilicet  corpus  imperatis  et  magis  activurii 
sulrigil  corpus  accommodum  et  obse((uiosiim  et  magis  pas- 
mum,  ita  ut  illud  in  se  plane  vertat,  seque  ex  eo  multiplicet 
ft  rrnovet.  Quod  si  corpus  assimilans  sit  tenuius  et  ravins 
quani  corpus  assiiuilatuni,  luanifestum  est  assimitaiiouem 
lieii  uon  posse  absque  dilatatione. 

Jlistoria, 

DILATATIOSES  QU^   FIUNT   PER   ASeiMILATIONEM,   SIVE 

VERSIONEM    IN    TENCIUS. 

1.  Aer,  et  niaxime  cum  commotus  est  (ut  in  ventis),  lambit 
btuniditatem  terrra,  eamque  deprasdatur  et  in  se  vertit. 

2.  Processus  desiccationia  in  lignia,  herbis,  et  hujusmodi 
taagibilibuSf  non  admo<lum  duris  aut  obatinatts,  fit  per  depra;- 
dfttioaem  ai-ris,  qui  spiritum  in  corpore  evocat  et  esugit.  et  iii 
se  transubfitanttat :  itaque  tarde  hoc  fit  in  oleosis  et  piuguibuH, 

'  Atftttam  in  the  original  —  /•  S, 
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quia  spiritus  et  humidum  ipsorum  non  sunt  tarn  consubstao- 
tialia  aeru 

3.  Spiritus  in  tangibilibus  (qualia  diximuB)  deprodantor 
partes  ipsas  crassiores  corporis  in  quo  includuntur.  Nam  spi- 
ritus qui  proximi  sunt  aeri,  ipsi  aeri  obediunt,  et  exeunt  cito: 
at  qui  in  magis  profundo  cor[)oris  siti  sunt,  illi  partes  interiores 
adjacentes  deprasdantur,  et  novum  inde  spiritum  gignunt  et 
secum  copulant,  ut  una  tandem  exeant :  unde  fit  in  istis  co^ 
poribus  per  astatem  et  moram  diminutio  ponderis;  quod  fieri 
non  posset,  nisi  pars  aliqua  non  pneumatica  in  pneumaticom 
sensim  verteretur.  Nam  spiritus  jam  factus  in  oorpore  non 
ponderat,  sed  levat  pondus  potius. 

4.  Multi  tumores  in  corporibus  animalium  discutiuntor 
absque  suppuratione  aut  sanie,  per  insensilem  transpirationem, 
versi  plane  in  pneumaticum,  et  evolantes. 

5.  Esculenta  flatuosa  gignunt  ventositates,  succis  suis  versis 
in  flatum,  et  exeunt  per  ructus  et  crepitus ;  etiam  partes  in- 
ternas  extendunt  et  torquent:  quod  faciunt  etiam  alimenta 
proba  et  laudata  quandoque,  ob  debilitatem  functionum. 

6.  In  omni  alimentato,  cum  pars  alimentata  tenuior  est 
alimento  (ut  spiritus  atque  sanguis  per  arterias  in  animalibos 
levlores  sunt  quam  cibus  et  potus),  necesse  est  ut  alimentatio 
inducat  dilatationcm. 

7.  Omnium  aperturanim,  dilatationum,  et  expansionuin  ma- 
xima, quatenus  ad  analogiam  inter  corpus  ante  dilatationem  et 
post,  omniumque  pernicissima,  et  quae  minima  mora  et  brevis- 
simo  actu  transigitur,  est  dilatatio  oleosorum  et  inflammabilium 
in  flammam  ;  quod  fit  quasi  affatim  et  sine  gradibus.  Estque 
(quoad  flammam  successivam)  plane  ex  genere  assimilationum; 
multiplicantc  se  flamraa  super  fomitem  suum. 

8.  At  quod  potentissimum  in  hoc  genere  est,  non  ad  velo* 
citatem  jmniae  inflammationis  (nam  pulvis  pyrius  non  tam  cito 
inflammatiir  quam  sulphur  aut  caphura  aut  naphtha),  sed  w 
successionem  flammae  semel  conceptae  et  ad  superandum  e» 
quae  resistunt,  est  coministio  ilia  expansionum  in  aerem  siinul 
et  in  flammam  (de  qua  supra  diximus),  quae  invenitur  in  pd* 
vere  pyrio  (ut  liquet  in  bombardis  et  cunicuHs). 

9.  Notant  autem  chymista;,  etiam  argenti  vivi  expansionciD 
per  ignem  esse  admodum  violentam ;  quin  et  aurum,  vexatuio 
et  occlusum,  quandoque  potcnter  erumpere,  cum  periculo  of^ 
rantium. 
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Connexto. 
Transeundum  ad  eas  dilatationes,  vel  distrartiones  et  di- 
viilsiones,  quEe  fiunt,  non  ab  appetitu  ali<}UO  in  corporu  ipso 
ijtiod  dilatatur,  seil  per  violendain  corporum  tixternoruui, 
ifait,  cuin  suis  motilius  prievaleant,  uecessitatem  inipoiiuiit 
corpori  alicul  ut  dilatetur  et  distrahatur.  Atqiie  ista  inqui- 
silio  pertiuet  ad  titulum  de  Motu  Libertatis ;  sed  (ul  in 
reliquis)  aliqutd  de  hoc,  sed  parce  et  panels,  jam  inquirenms. 
Isle  auteni  niotus  est  plerunqiie  peminus:  primo,  niotus 
distraction  is  a  vi  vxlerna ;  deiiide  tiiotiis  contractioiiis  vel 
Ffstitutiouis  a  motu  corporis  proprio  :  qui  posterior  motus 
licet  ad  con dciisati ones  spectet,  tariien  ita  corijunctus  est  cum 
jiriure  ut  hie  coiiimodlus  tractari  debeat. 

\_Historia.  ] 

DILATATIOSES  8IVE  DI9TRACT10NE8   A   VIOLENTIA  EXTERNA. 

1.  Bacula  lignea  et  eimilia  flexionem  nonnultam  patlun- 
lur,  seJ  per  vim ;  ilia  autem  vis  distraliil  partes  exteriorea 
ligui  in  loco  ubi  arcuatur,  et  compriniit  partes  intcriorea :  qiiiid 
H  vis  ilia  paulo  post  rcmittittur,  restittnt  8c  baculum,  et  rcsJlit ; 
ted  b!  diutius  in  ea  positura  dctineatur,  figitur  in  ca,  nee  resilit 
ampliuB, 

2.  Similia  est  ratio  horologiorum  (eorum  scilicet  qua;  moven- 
Wr  per  torturam  laminaruin),  in  quibua  videre  est  continuiun 
etgmduatum  nisum  laininarum  ad  se  reetituenduni. 

3.  Pannus,  et  similia  filacea,  extendnntur  mRJarem  in  mo- 
dum.  et  resiliunt  citiua  dimissa;  non  rcsiliunt  longiua  detenta. 

4.  Caro  quae  surgit  in  ventosis,  non  est  lumor,  aed  violcnta 
nttensio  camis  integratie  per  attrnctionem. 

5.  Qualem  raref'actionem  toUeret  aer  (pro  modo  scilicet  vio- 
lentiie)  t;ili  expcriraento  elicere  possis.  Accipe  ovum  vitreuin, 
in  quo  eit  foramen  minutum:  exiige  aerem  anlielitn  quantum 
potes;  deiode  aflfatiin  obtura  foramen  digito,  et  mei^e  ovum  in 
aquam  ita  obturatum.  Post  tolle  digitura,  et  videbis  ovum 
attrahere   aquam,   lantum   Ecilicet   quantum   exuctum    fuent 

ut  aiir  qui  remansit  poasil  recupemre  ex  poire  etionem 
8uam  veterem,  a  qun  fuemt  vi  disiractus  et  exteneus.  Me- 
uiini  autem  iotra^se  aquam,  quasi  ad  decimam  partem  content! 
o\\.     Ktjam  memini  roe  reliquisse    ovum  Qiost  exuctiuQcm'j 
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cera  obturatum  per  diem  integrum,  ut  experirer,  id  per  moraT 
illam  (quas  certe  nimis  brevis  erat  ad  experimentum  jusIuld 
aer  dilatatus  figi  posset,  nee  curaret  de  restitutione,  ut  fit  in 
baculis  et  pannis.  Sed  cum  tolleretur  cera,  aqua  intrabat  ut 
prius ;  etiam  si  ovum  appositum  fuisset  ad  aurem,  aer  novus 
intrarat  cum  sibilo.* 

6.  At  qualem  rarefactionem  aqua  sustineat,  possit  forte  hoc 
modo  deprehendi.  Accipe  f'olles :  attnihe  aquam,  quantum 
inipleat  cavum  foUium :  ueque  tamen  eleva  folles  ad  summum, 
Bed  quasi  ad  dimidium.  Deinde  obstrue  folles,  et  nihilominus 
eleva  eos  paulatim ;  et  videbis,  quatenus  ista  aqua  recepta  se 
dilatari  patlatur.  Aut  etiam  per  fistulam,  aut  syringam, 
attrahe  nonnihil  aquae ;  deinde  foramen  obtura,  et  embolum 
adhuc  paulatim  attrahe. 

Commentatio, 

Suspicor  etiam  fieri  distractiouem  spiritus  aquse  in  con- 
glaciatione ;  sed  subtilis  est  hujus  rei  ratio.  Primo,  pro 
ccrto  porii  possit,  in  omni  excoctione  (puta  luti,  cum  fiunt 
lateres  et  tegul^e,  crusts  panis,  et  si  milium)  multutn  ex 
pneumatico  corporis  exhalare  et  evolare  (ut  paulo  post  nion- 
strabimus),  atque  inde  necessario  sequi,  ut  j)artes  crassiores 
per  niotum  nexus  magna  ex  parte  (nam  est  et  a'iiis  iiiotus 
de  quo  nunc  sermo  non  est)  se  contrahant.  Nam  suhlato 
spiritu  nee  alio  corpore  facile  subintrante,  ne  detur  vacuun 
(ut  loquuntur),  in  locum  ilium  quem  occupabant  spiritus 
succedunt  partes  ;  unde  fit  ilia  durities  et  contractio.  Eadein 
prorsus  ratione,  sed  modo  contrario,  videtur  necessario  se<)ui» 
ut  sjnritus  in  conglaciatione  distrahantur.  Etenim  partes 
crassiores  per  frigus  contrahuntur;  itaqne  relinquitur  aliquod  • 
spatium  (intra  claustra  corporis)  occnpandum  ;  unde  sequitut 
si  aliud  corpus  non  succedat,  ut  spiritus  pra?inexisteiis  y^^ 
motum  nexus  distiahatur  tantun),  quantum  partes  cra'^siores 
contrahantur.  Sane  id  conspicitur  in  glacie,  quod  corpw^ 
interius  reddatur  rimosum,  crnstulatum,  et  parum  tumescat' 
cjuodque  ipsa  glacies,  non  obstante  insigni  partium  con- 
tractione,  sit  (in  toto)  levior  quam  ipsa  aqua:  idque  dila^a^ 
tioni  pneumatici  merito  attribui  possit. 

*  Compare  Nov.  Org.  il.  45. 
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Connexio, 

Transeukdum  ad  dilatationes  perdeacervationem ;  quando, 
scilicet,  quod  erat  cumulatum  et  acervatum,  fit  applanatum. 
Istie  autem  dilatationes  pro  pseudo-dilatationibus  habend^e 
sunt;  (lilatatio  enim  fit  in  positura  partium,  non  in  sub* 
stantia  corporis.  Siquidem  corpus  manet  in  eadem  den- 
sitate  substantine;  sed  figuram  nanciscitur  anipliorem  in 
superficicy  minorem  in  profunditate. 

\_Historicu\ 

DILATATIONES  PER  DEACERVATIONEM. 

1.  Aurum  per  malleationem  in  immensum  dilatatur,  ut  in 
auro  foliato;  item  per  distractionem,  ut  in  argenteis  fills  inau- 
r:itis :  inauratio  enim  fit  in  massa  antequam  distrahatur. 

2.  Argentum  etiam  fit  foliatum,  licet  non  ad  tarn  exquisi- 
tam  tenuitatem  quam  aurum.  Reliqua  quoque  metalla  per 
malleationem  dilatantur  in  bracteolas  et  lamellae  tenues. 

3.  Cera,  et  hujusmodi,  premuntur  et  finguntur  in  oblini- 
nienta  tenuia. 

4.  Gutta  atramenti  in  calamo  dilatatur  ad  cxarationem  mul- 
tarum  literarum :  quod  et  fit  per  penicillum  in  pigmentis,  et 
vernice. 

5.  Crocus  in  parva  quantltate  magnam  inficit  quantitatem 
aquae. 

Connexio, 

Atque  de  dilatationibus,  et  rarefactionibus,  et  aperturis 
corporum,  hsec  inquisita  surito.  Superest  jam  ut  de  cou- 
trariis  actionibus  simili  diligentia  inquiramus ;  id  est,  de 
contractionibus,  et  condensationibus,  et  clausuris  corporuni. 
Quam  partem  visum  est  seorsum  tractare,  eo  magis  quod 
^on  omnes  actiones  ex  hac  parte  sint  reciprocae  ;  sed  nou- 
^ullrt*  earum  propriae,  et  per  se  explicandae.  Etiam,  quamvis 
contraria  rati«)ne  consentiant,  tanjen  in  experimentis  valde 
diversis  investigantur  et  se  conspicienda  praebent. 

Actioni  dilatationis  per  introceptionem  corporis  alieni,  reci- 
proca  est  actio  contractionis  per  emissionem  aut  expressiouem 
corporis  alieni :  itaque  de  eo  primo  est  inquirendum. 
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[Historia.'] 

CONTRACTIONES   PER   EMIS8IONEM   AUT   DEPO8ITI0NEM 

CORPORIS   INTROCEPTI. 

1.  Consule  instantias  de  dilatationibus  per  introceptionem, 
et  oppone  illis  easdem  instantias  postquam  dilatationes  resede- 
rint :  in  his  intelligimus,  ubi  datur  residere. 

2.  Metalla  pura  ct  perfecta,  licet  variis  modis  vexentur  et 
alterentur,  ut  in  sublimationibus,  pra^cipitutionibus^  malagmar- 
tibus,  dissolutionibus,  calcinationibus^  et  hujusmodi;  tamen 
(natura  metallica  cum  aliis  corporibus  non  bene  conveniente) 
per  ignem  et  conflationem  plerunque  restituuntur,  et  ver- 
tuntur  in  corpus  quale  prius.  Est  autem  condensatio  ista 
minus  vera,  quia  videtur  esse  nibil  aliud  quam  emissio  et 
exclusio  aeris  qui  se  miscuerat,  aut  aquarum  in  quibus  dis- 
soluta  erant^  ad  hoc,  ut  partes  genuinae  corporis  metalli  rursus 
coire  possint.  Neque  tamen  dubium  est,  quin  corpus  longe 
minus  spatium  occupet  quam  prius,  sed  minime  videtur  densari 
substantia.  Atque  htec  potestas  clavium,  quas  aperit  et  claudit, 
viget  maxime  in  metallis.  Etiam  mettilla  impura,  et  marca- 
sitae,  atque  minerae  metallorum,  eodem  modo  (per  ignem  con- 
gregatis  partibus  homogeneis,  et  emissa  et  exclusa  scoria  et 
purgamentis)  depurantur.  Etenim  omne  metallum  punun 
densius  est  et  ponderosius  impure. 

3.  Ad  magis  arctam  autem  condensationem  metallorum 
facit,  si  metalla  saepius  fusa,  saepius  in  aquis  extincta  sint; 
undo  magis  obstinata  fiunt,  et  indurescunt  Utrum  vero 
pondere  ipso  augeantur,  pro  ratione  dimensi,  hactenus  non 
constat.  De  eo  fiat  experimentum.  Atque  ista  induratio 
magis  adhuc  potenter  fit  per  crebras  solutionea  et  restitutiones, 
quam  per  fusiones  et  extinctiones.  Inquirendum  etiam  est, 
in  quali  genere  aut  mixtura  aquarum  indurescant  magis. 

4.  Reperiuntur  tamen  modi  mortificationum  metallorum,  id 
est,  prohibitionum  ne  cum  soluta  ct  apcrta  fuerint  restituan- 
tur.  Id  maxime  cernitur  in  argento  vivo;  quod,  si  strenue 
tundatur,  et  inter  tundendum  injiciatur  parum  tercbinthin^j 
aut  salivaB  hominis,  aut  butyri,  mortificatur  argentum  vivuiOj 
et  nanciscitur  averaationem  et  fast'.dium  ad  se  restituendum. 

Mandatum,  DiUgcnter  inquirendum  de  mortificationibus, 
hoc  est,  de  impedimentis  restitutionum  omnium  metallorum. 
Magna  enim  debet  esse  antipathia  corum  quae  prohibent  ne 
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M  coeaat.       Cumque    omniB    rcstitutiu    ipEnrum   sit  <:en<i9 
^uoddam   coDdcnsationis,  pertmebit  ecilicet  cognitio  priva- 

tioois  ad  cogiiitioneni  fontiic. 


I.  DiLATATlONlBUS  per  spjrltum  ioimtum  se  expaiiden- 
tem  non  opponitur  proprie  actio  aliqua  reciproca :  cum  con- 
tncao  res  aliena  sit  a  spiritu,  qui  non  contrahitur,  nisi  cum 
aut  auSbcaiur,  aut  paticur,  aut  colligit  se  (arietis  instar)  ut 
fortrns  se  dilatet.  Attamen  cotiimode  hoc  loco  Eubstituemus 
actionem  illam  quse  est  propria  pfirrium  crassiorura,  sed  per 
Qcddena  imputari  deliet  spiritui  innato;  ea  est,  ubi  per 
evulatioueiii  sive  einissionem  spiritus,  contiahuiitur  et  indu- 
rantur  partes.  Spiritua  autcm  eriuttrtur  vel  ex  ngitatioiie 
»iia  propria,  vel  solHcitatus  ab  aere  aoibiente,  vet  provocatus 
*?t  irritatus  ab  igiie  seu  calore. 

Commentalio. 
Idem  faciunt  quoad  attermationem  et  emissionem  spiritus, 
e;  actiones  quie  ex  ea  seqimntur,   i^is  sive  calor,  et  tempus 
Bive  ietas.     Verurii  ietas  per  se  curriculum  est  soluinuiodo 
aut  niensura  motus.      Igitur  vum  de  fetate  loquimur,  iutel- 
liginius    de    virtute   et  operatione   composita,  ex  agitatione 
Bpiritus    innati,   et    aiire  aiubiente,   atque   radiis   cwlestiutu. 
Sed  illud  interest,  quod   ignis  et  calor  vehemens  dilatet  cor- 
pora confertim,  et  fortiler,  et  visibiliter  ;   letas  autem,  iiistar 
caloris  lenissittii,  paulatim,  et  leniter,  et  occulto:   fumi  eiiini 
«  vapores  scilicet  spissi  sunt  et  conspicui,  perspi ratioiies  vero 
oeutiquam  ;  ut  maDifestum  est  in  odorlbus.     Attamen  niagis 
Bubtilis  et  exquisita  est  ea  corporum   attenuatio  et  rarefactio 
^uw  fit  per  letatem,  quam  qute  fit  per  ii^nem.'     Nam  ignis 
pnedpitans    actionem,    pneumaticitm    quud    in   corpore    est 
rapide  evolare  facit ;   hnmidum  quoque  quod  prteparatum  eat 

'  Though  thi»  pani^irapli  h  hradrtl  Hlainria  In  the  original,  and  numtwrrd  ].,  ind 
prttttra  Id  Ibe  smRllcr  type.  It  Forrr!|)unda  lo  that  elm  of  iHtniKraphi  which  arc  In 
MbfT  place*  diillngulihrd  by  the  tlllr  Cimneiii.  1  haie  thrrefun  illvirlcd  [t  rram 
■lul  gut*  bcfiirr  by  tbr  lamc  marka  which  I  have  Qwd  ctKwhrrc  to  denote  the  trinn- 
itton  to  a  ntw  arUrlt  of  ln<(ulr)',  and  printed  It  in  llie  larger  type ;  and  though  I  hava 
not  THilnred  otbemlH  to  alter  the  text,  I  have  dd  doubt  that  Tot  Biilaria,  CwHtCM 
EUgbl  to  be  aubstitalrd.  —  J.S. 
*  CUnpan  Sav,  Org,  IL  iO. 
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in  pneumaticum  subinde  vertit,  atque  tale  factum  emitt/t 
unde  partes  tangibiles  sedulo  se  interim  et  gnaviter  con- 
stipant,  et  non  parum  spiritus  (tanquani  manu  iiije(caj 
niorantur  et  detinent.  At  aetas  pneumaticum  jam  factum 
ad  evolationem  non  urget  subito  ;  unde  fit  ut  illud  diutius 
manens  in  corpore,  quicquid  in  teuue  digeri  possit  sensimet 
seriatim  praeparet,  parum  ex  pneumatico  jam  facto  placide 
et  successive  interim  evolante  ;  adeo  ut  anticipet  fere  et 
tanquam  fallat  constipationem  partium  tangibiiium.  Quam- 
obreni  in  dissolutione  per  setatem,  sub  finem  negotii,  paruin 
admodum  tangibilis  figitur  et  manet.  Etenim  pulvis  ille 
putris,  qui  per  longos  annorum  circuit  us  manet,  tanquam 
consumptionis  reliquiae,  (qualis  in  sepulchris  et  monunieuds 
vetustis  nonnunquam  invenitur),  res  quasi  nihili  est,  et  orani 
incineratione  quae  fit  per  ignem  minutior,  et  mas^is  destitutus. 
Nam  cineres  etiam  succum  habent,  qui  possit  elici  et  vera 
in  sales  :  hujusmodi  pulvis  minime.  Verum,  quod  ad  in- 
quisitionem  praesentem  pertinet,  et  cujus  causa  haec  dicta 
sunt,  certum  est  spiritum,  quamdiu  detinetur  in  corpora, 
partes  tangibiles  colliquare,  intenerare,  conficere,  subruere; 
verum  ab  ejus  emissione  partes  tangibiles  continuo  se  con- 
trahere  et  constipare. 

Historia. 

CONTRACTIONES   PER   ANGUSTATIONEM   PARTIUM   CRAS- 
SIORUM   POST    SPIRITUM    EMISSUM. 

1.  In  senectute  cutes  animalium  corrugantm',  et  membr 
arescunt. 

2.  Pyra  et  poma  diu  servata  rugas  colligunt ;  nuces  auten 
ita  contraliuntur,  ut  non  impleant  testam. 

3.  Casei  veteres  in  cortice  exteriore  eflSciuntur  rugosi 
Ligna  in  trabibus,  postibus,  et  palis,  tractu  teniporis  (pra 
sertim  si  ponantur  viridia)  contraliuntur  in  arctum,  ut  dis 
jungantur  et  hient.     Simile  fit  in  globis  lusoriia. 

4.  Terra  in  magnis  siccitatibus  dlvellitur,  et  in  superfici 
bua  plena  rimarum  efficitur :  etiara  quandoque  rima;  tarn  i 
profundum  penetrant,  ut  ad  cruptionem  aquarum  causai 
prasbeant. 

Momitum.      Ncmo    nugctur,    aiens   ietam   contractionem  i 
desiccationibus  nihil  aliud  esse,  quam  absumptionem  humid 
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Jfam  A  id  taDtum  ageretur  ut  humidum  in  spiritum  ver- 
smn  evolaret^  deberent  corpora  manerc  in  priore  exporrectione 
et  dimenso  suo,  et  eolummodo  cava  fieri,  ut  pumices  aut 
suber;  non  autem  localiter  contrahi  et  minui  dimenso  suo. 
0.'  Lutum  per  fomaces  cogitur  in  lateres  et  tegulas :  at  si 

wstet  calor  vehemens^  ut  in   medio  fomacis^  vertitur   etiam 

nonnulla  pars  luti  et  funditur  in  vitrum. 

6.  Ligna^  si  sufFocetur  fiamma,  vertuntur  in  carbones ;  ma- 
teriam  scilicet  magis  spongiosam  et  levem  quam  ligna  cruda. 

7.  Metalla  pleraque  sepulta  in  crucibulis  inter  prunas  ar- 
^ntes,  et  multo  magis  per  fornaces  reverberatorias,  vertuntur 
*n  materiam  friabilem,  et  calcinantur. 

8.  Complura  fossilia  et  inetalla,  et  ex  vegetabilibus  non- 
uulla,  vitrificantur  per  ignes  fortes. 

9.  Omnia  quas  assantur,  si  ignem  plus  a^quo  tolerent,  incar- 
^nantur,  et  recipiunt  se  in  angustius  dimensum. 

10.  Papyrus,  membrana,  lintea,  pelles,  et  similia^  per  ignem 
K)n  solum  corrugantur  in  partibus,  sed  etiam  se  complicant  et 
t)nTolvunt,  et  tanquam  rotulantur  in  to  to. 

11.  Lintea,  a  fiamma  primo  concei)ta,  paulo  post  sufFocata, 
ertuntur  in  substantias  raras,  quas  vix  inflammantur,  sed  facile 
^escunt :  quibus  utimur  ad  fomites  flammarum. 

12.  Pinguia,  ut  cera,  butyram,  lard  urn,  oleum,  et  similia,  per 
Jnem  deveniunt  frixa  et  fajculenta,  et  tanquam  fuliginosa. 

13.  Ova  contrahuntur  ab  igne,  et  quat^nus  ad  albumen 
p^rum,  colorem  mutant  a  claro  in  candid um. 

14.  Quinetiam  si  ovum  testa  exutum  injiciatur  in  spiritum 
ini  bonum  et  fortem,  elixatur,  et  fit  candidum;  similiter  et 
flPa  panis  injecta  in  ipsum  devenit  quasi  tosta. 

Observationes. 

1.  Quamdiu  (ut  paulo  ante  innuimus)  spiritus  in  corpore 
^tinetur,  si  per  ignem  aut  calorem  excitatus  et  dilatatus 
lent,  tanidiu  agitat  se,  iiiolitur  exitum,  partes  timgibiles 
rnollit,  intenerat,  coUiquat :  atque  hoc  est  proprium  opus 
Jiritus,  qui  digerit  et  subigit  partes.  Sed  postquam  spiritus 
bi  exitum  invenerit  et  emissus  fuerit,  turn  prievalet  opus 
firtium,  quae  a  spiritu  vexat»  conspirant,  et  se  stringunt ; 

'  Tlie  ten  following  paragraphs  have  in  the  original  a  fresh  heading  and  a  fresh 
ict  of  numhen.  I  have  again  followed  Mr.  Montagu's  example  in  conUnuIng  thr 
i«.— J.  S. 

VOL.  11.  U 
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tarn   ex  desiderio  nexus  et  mutui  contaclua,  quatn  ex  <•&<> 
motus  et  vexadonia.     Atque  inde  aequUar  coarctatiii, 
ratio,  obstirintlo. 

^.  Est  in  processu  contractionis  partium  a)>  igne,  finis  «i 
ultimitas :  nam  si  minor  sit  copia  materia*  pirr  violentam  de- 
prfedationem  ignis,  qnam  ut  coheerere  possiut ;  turn  demuni 
se  (ieseruiit,  et  inciiieraiitur  et  calciiiantur. 

Conncxio. 

Atque  de  contraction! bus  quie  fiunt  ab  emisslone  spiritw 
e  i-orporibus,  sive  is  emittatur  per   jptatem  sive  per  igiieid 
Bive  per  caloreni   potentialem,  hij^c  inquisita  sunto.     Actioni 
vero  dilatationis  per  calorem  actualeni  externum  reciproca « 
actio  contractionis  per  frigus  actuale  externum.      Atque  Irt 
condensatio  est  omnium  maxime  propria  et  genuina;  maxiii 
potens  etiam  foret,  nisi  quod  non  h;jbemus  hie  apiid  nos 
superficie  terrjB  frigus  aliquod  intensum.      Frigus  aiiteoi 
caloris  remissio  (nam  utruuque  hoc  loco  conjungere  visu 
est)   alia  sitnpliciter,   manente  natura   sua,   condensat ;  3 
rarefacta  (sed  iniperfecte)  restituit ;    alia  per  condensatioiic 
plane  vertit   et  transformat  de  natura  in  naturam.     De  I 
omnibus  jam  pauca  sunt  proponenda. 

CONTBACTIONE3   COKrORtlM    PER    FHIGL'S    ACTVALE 
EXTERNUM. 

1.'  Aer  in  vitro  calendari  percipit  grsidua  tam  frigidi  qui 
calidi.  Atque  temporibus  nivalibus  super  caput  vitri  qui 
pileum  ex  nive  poauimuB  ;  qui,  licet  aer  ipse  illo  tempore  fuia 
hiemalia  ct  aspcr,  tauten  frigus  in  tantum  auxit,  ut  ai^ua  ft 
paucus  gradus,  aiire  contracto,  ineurgeret. 

2.  Snperius  poBuinms,  aerem  in  vitro  ad  tertias  per  calort 
dilatatum  fuiaae,  atque  tantundeni,  rcmittente  colore,  se  cc 
traxisse. 

iimtinia.  I.  Experimeuto  plane  dignum  est,  ut  probe) 
utrum  ai:r  per  culori^m  dilatatus  figi  in  eadem  exporrecliti 
po89it,ut  aerestituere  et  contralierc  non  laboret.  Itaquencd 
vitrum  calcndare  robustum,  idemque  vehementer  calliicilq 


■  I  «n  indlnH  to  think  that  t 

rHjrto 

rin  upon  tti 

■rtlrlr  properly  ttrnnt  tirrr.  and 

■  frig 

ml.     But  . 

1  the  prcMfSj  of  limulry  l>  t\m 

auuiia  la  It  >tiU<a>.  I  have  not  fli 

ought 

t  neccisarj- 

o  make  anj  ultrniltoo,  —  JL  & 

HiSTORIA   DENSI   ET   RARI.  291 

jeinde  os  bene  obturato^  ne  aer  se  contrahere  possit ;  et  per 
iliquot  dies  obturatum  dimittito:  deinde  in  aquam  ita  ob- 
uratnm  mergito;  et  postquam  in  aqua  fuerit,  aperito>  et 
ideto  quantum  aquaB  trahat,  atque  utrum  sit  ad  earn  propor- 
ioDem  quam  alias  tracturum  fuisset  si  vitrum  statim  in 
quam  fuisset  missum. 

2.  Etiam  obiter  nota  (etsi  ad  titulum  de  Calido  et  Frigido 
}tius  pertincat)  utrum  aer,  ita  fortiter  dilatatus  et  per  vim 
^tentus,  retineat  calorem  suum  multo  diutius  quam  si  os 
tri  apertum  fuisset. 

Historicu 

Stellse  tempore  hiemali,  noctibus  valde  serenis  et  gelidis, 
rent  grandiores  quam  noctibus  sestivis  serenis:  quod  fit 
ipue  ex  universali  condensatione  aeris,  qui  tum  vergit 
3  ad  naturam  aquse :  nam  sub  aqua  omnia  apparent  longe 
liora. 

Kores  matutini  sunt  proculdubio  vapores^  qui  in  aerem 
n  non  erant  plene  dissipati  et  versi^  sed  haerebant  imper- 

mistiy  donee  per  frigora  noctis,  prsesertim  in  regione 
i  quam  vocant  aeris^  fuerint  repercussi^  et  in  aquam 
msatl. 

Condensatio  pluviae  et  nivis  et  grandinis  fit  similiter  per 
3  mediae  regionis,  quod  vapores  coagulat  magis  (ut  pluri- 
)  in  alto,  quam  rores.  Occurrunt  vero  dubitationes  dusB, 
quas  diligens  fieri  debet  inquisitio.  Altera,  utrum  guttae 
am  congelentur  et  condensentur  in  ipso  casu ;  an  fuerint 
)rimo  collectsB  et  congregatse  in  moles  majores  aquarum, 
re  (propter  distantiam  a  terra)  pensiles,  quae  postea,  per 
ntiam  aliquam  conquassatae,  frangunt  se  et  comminuunt  in 
ks;  ut  in  nonnullis  cataractis  Indian  Occidentalism  quae  tam 

0  et  cx>nfertim  descendunt,  ut  videantur  quasi  ex  vasibus 
et  dejectae.  Altera,  utnun  non  solum  vapores  (qui  olim 
int   himiores   et  aquae,  et  solummodo  restituuntur),  sed 

1  pars  magna  aeris  puri  et  perfecti,  per  frigus  (in  illis 
nibus  vehemens  et  intensum)  non  fuerit  coagulata,  et  mu- 
plane,  et  versa  in  pluviam,  et  reliqua ;  de  quo  paulo  post 
iremus. 

In  distillationibus,  humores  primo  vertuntur  in  vapores ; 

)er  remotionem  ab  igne  destituti^  per  latent  stillatorii  con 

n  2 
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trusiy  et  nonnunquam  per  frigidam  ab  extra  infusam  accelerati, 
restituunt  ee  in  aquas  et  liquores.  Imago  proi*su8  familliffu 
rorum  et  pluvias. 

5.  Argentum  vivum  praecipue,  necnon  metallica  alia,  com 
volatilia  facta  fuerint,  properant  tamen  ad  se  restituendum,  et 
occursu  alicujus  solidi  et  materiati  magnopere  gaudent.  Itaquc 
facile  haerent,  facile  decidunt;  adeo  \\t  qiiandoque  sit  necesse 
vapores  ipsorum  igne  persequi,  et  de  igne  in  ignem  transmit-  j 
tere,  factis  tanquam  scalis  receptaculorum  ignis>  ad  nonnullam  ; 
distantiam  inter  se,  circa  vas ;  ne  vapor,  postquani  per  agcen- 
&ioncm  paulo  fuerit  remotior  ab  igne,  citius  quam  expedit  se 
restituat. 

6.  Quas  ab  igne  colliquata  fuerint,  post  remissionem  calorii 
densantur  et  consistunt  ut  prius;  ut  metalla,  cera,  adepfl^ 
gummi,  &c. 

7.  Vellus  laneum,  super  terrain  diutius  jacens,  colligit 
l)ondus ;  quod  fieri  non  posset,  nisi  aliquid  pneumaticum  den- 
saretur  in  ponderosum. 

8.  Solebant  antiquitus  nautje,  velleribus  lanse,  tanquam  ta- 
petibus  aut  aulajis,  vestire  latera  navium  noctu,  ita  ut  dob 
attingerent  aquam ;  atque  inde  mane  exprimere  aquam  dni- 
cem,  ad  usum  navigantiumJ 

9.  Etlam  expeitus  sum  de  industria,  quod  alligando  quatuor 
uncias  lanae  ad  funem,  qui  demittcbatur  in  puteum  28  orgya* 
rum,  ita  tamen  ut  aquam  per  sex  orgyas  non  attingeret,  ei 
mora  unius  noctis  crevisset  pondus  lanie  ad  quinque  uncias  et 
drachmam  unam ;  ot  ha3sis?ent  per  exterius  lanae  plane  guttiB 
aquae,  ut  ex  iis  tanquam  lavare  aut  madefacere  manus  qui* 
possit:  idque  iterum  atque  iterum  expertus  sum,  variante 
quantitate  ponderis,  sed  semper  multum  aucta. 

10.  Lapides,  ut  marmora  et  silices,  atque  etinm  trabes 
ligneae  (pracsertim  pictxe  et  oblitae  oleo),  manifesto  madefiunt 
sub  regelationibus  aut  tempestatibus  aubtralibus ;  ut  tanquaiB 
exudare  videantur,  et  guttae  inde  detergi  possint. 

11.  In  gelu  madido  (quod  Anglice  Eynes  vocant)  fit  irro- 
ratio  in  aedibus  super  vitra  fenestrarum ;  idque  magis  interitf 
versus  cubiculum,  quam  exterius  ad  aerem  apertum. 

12.  Anhelitus,  qui  est  aer  primo  attract  us  ac  deinde  intti 

'  Pliny,  xxxi.  37.     The  same  thing  is  mentioned  iu  the  Sy!va  Sylv€urMm(J^\^ 
also  the  expertment  detailed  in  the  next  paragraph. 
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Fum  pulmonum  brevi  mora  pai  um  humefactus^  super  specula 
t  corpora  polita  (qualia  sunt  gemmae^  laminad  ensium,  et 
lilia)  vertitur  in  quiddam  roscldum^  quod  paulo  post  instar 
beculas  dissipatur. 

13.  Lintea,  etiam  in  sedibus  (ubi  ignis  non  accenditur),  colli- 
it  humiditatem,  ita  ut  foco  appropinquata  fument. 

4.  Pulveres  omnes  in  repositoriis  conclusi  colligunt  humi- 
.tem,  ut  hsereant  et  quasi  glebeiiant. 

5.  Existimatur  origo  fontium  et  aquarum  dulcium,  quae  ex 
a  scaturiunt,  fieri  ex  acre  concluso  in  cavis  terrae  (praesertim 
itium)  coagulato  et  condensato. 

6.  Nebulae  sunt  condensationes  aeris  imperfectas^  commistae 
onge  majore  parte  aeris  et  parum  aquei  vaporis ;  et  finrt, 
ae  quidem^  sub  mutatione  tempestatis  a  gclu  ad  regela- 
em,   aut  e  contra;    aestate  vero   et  vere,   ex   expansione 

3. 

MMdaium.  1.  Quia  versio  aeris  in  aquam  utilissima  rea 
sset,  idcirco  omnes  instantiae  quae  ad  hoc  innuunt  diligenter 
ensitandae :  atque  inter  alia  in  certo  ponendum,  utrum  ex- 
dationes  marmorum,  et  similium,  in  tempestatibus  austra- 
bus  et  pluviosis  sint  merae  condensationes  aeris  a  duritie 
t  lajvore  lapidum  repercussi,  instar  anhelitus  in  speculo; 
Q  participent  nonnihil  ex  succo  et  pneumatico  intrinseco 
ipidis. 

2.  Probatio  fieri  possit  per  pannum  lineum  aut  lanam 
ipra  lapidem  positam :  nam  si  tunc  quoque  exudat  lapis, 
^ticipat  exudatio  ex  causa  interiore« 

Commeniatio. 

{uod  ipse  aer  vertatur  in  aquam  in  regionibus  superiiis, 
lino  necessario  concluditur  ex  couservatione  reruni.  Nam 
issimum  est  humores  maris  et  terrte  verti  in  aereuj 
im^  postquam  vaporum  naturam,  tempore  et  cousortio 
arefactione  plenaria,  penitus  exuerint.  Itaque  si  non 
t  reciprocatio,  ut  aer  vicissim  quandoque  verteretur  in 
im,  quemadmodum  aqua  vertitur  in  aerein,  non  sufficerent 
e  vapores,  qui  remanent  novelH  et  imperfVcte  misti,  ad 
ias  et  imbres  et  re-integrationes  speoierum  ;  sed  secuta) 
it  sicciuites  iutolerabiles,  et  coiiflagratio,  et  venti  impe- 
ls et  tuiuores  aeris,  ex  aere  perpetuo  multiplicato. 

V  3 
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17.^  In  conglaciatione  aqusB^  moles  corporis  integri  non 
decrescit^  sed  intumescit  potaus.  Fit  tamen  manifesta  den- 
satio  in  partibus;  adeo  ut  conspiciantur  rimse  et  divuki- 
ones  intra  corpus  glaciei.  Etiam  quandoque  (si  aer  subintret) 
cernnntur  sensim  capillitia  et  fila  et  flosculL  Glacies  aoteiA 
innatat  aquae ;  ut  manifestum  sit^  non  fieri  densationem  iate- 
gralern. 

18.  Yinum  tardius  congelascit  quam  aqua ;  spiritos  vim  noA 
omnino. 

19.  Aquae  fortes  et  argentum  vivum  (arbitror)  non  geta^ 
scunt. 

20.  Oleum  et  adeps  gelascunt  et  densantur,  sed  non  ad  in-  \ 
durationem.  j 

21.^  Gelu  terram  facit  concrescere^  eamque  reddit  accam  et  j 
duram. 

22  Poeta  ait  de  regionibus  hyperboreis : 

^raque  dissiliuut  vulgo,  vestesque  rigescnnt.' 

23.  Id  quod  faciunt  tabulae  ligneae^  praesertim  in  juncf 
glutinatis. 

24.  Etiam  clavi^  per  contractionem  frigoris^  decidunt  (i 
referunt)  e  parietibus. 

25.  Ossa  animalium  per  gelu  deveniunt  magis  crispa ; 
ut  fractura  ipsorum  per  liujusmoJi  tcmpora  et  faciliiis  fiat, 
icgrius  curetur.     Denique  omnia  dura  redduntur  per 
magis  fragilia. 

26.  Condensantur  manifesto  aquae  aut  succi  in  lapides 
dentes  sive  crystallinos ;  ut  videre  est  in  cavemis  subtei 
intra  rupes ;  ubi  cemuntur  stillae  multiformes  (instar  stil 
conglaciatarum)  sed  fixae  et  saxeae,  pensiles,  quae  in  ipso  d< 
(lento  scilicet  et  tardo)  congelatae  fuerunt.    Utrum  vero 
ipsarum  sit  prorsus  aqua^  an   succus  nativus  lapidis  (salt 
commistus)  in  dubio  est ;  prsesertim  cum  genunae  et  cryi 
in  rupibus  apertis   exurgant   saepe   et   excrescant  (quod 
potest  imputari  aquae  adhaerenti)  in  sursum^  et  non  di 
aut  pendeant. 

27.  Lutmn  manifesto  condensatur  in  lapides ;  ut  videie 

'  In  the  original  the  heading  Historia  is  repeated  here,  and  the  series  of  ni 
begins  afresh.     But  as  it  is  obviously  a  continuation  of  the  inquiry  upon  the 
article,  I  have  continued  the  numbers ;  and  the  repetition  of  the  heading  it 
according  to  the  typographical  arrangement  which  I  have  adopted.— J.  & 

'  This  paragraph  is  not  numbered  in  the  original.  —  /.  S, 

*  Virgil,  Oeorg.  iii.  363. 
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in  aliquibus  lapidibus  magnis  compositis  ex  parvis  calculis^  qui 
materia  lapidea  satis  polita^  et  seque  dura  ac  ipsi  calculi,  in 
interstitiis  calculorum  conglutinantur.  Sed  videtur  ha^c  con- 
deiusatio  fieri  non  solum  ex  frigore  terrse,  sed  per  assimilationem, 
de  qua  paulo  post. 

28.  Sunt  quasdam  aquse,  quae  lignum,  etiam  paleas  (ut  aiunt) 
et  hujusmodi,  condensant  in  materiam  lapideam ;  adeo  ut  pars 
ligni  adhuc  integri,  qus  fuerit  sub  aqua,  sit  saxea;  quse 
emineat,  maneat  lignea ;  quod  etiam  vidi.  De  eo  diligentius 
inquirendum,  cum  multum  lucis  pnebere  possit  ad  operativam 
condensationis.^ 

Matdiiium.  Probabile  est  aquas  metallicas,  ob  densitatcm 
quam  contraxerint  a  metallis,  posse  habere  naturam  insa- 
xantem.  Fiat  probatio  per  stipulam,  folia  crassiora,  lignum, 
et  similia.  Sed  arbitror  deligendas  esse  aquas  metallicas 
qiue  fiunt  per  ablutionem  aut  crebram  extinctionem,  potius 
quam  per  dissolutionem ;  ne  forte  aquas  illae  fortes  et  cor- 
rodvse  impediant  condensationem. 

29.^  In  China  habent  mineras  porcellanae  artificiales,  defo- 

dieodo  (nonnullas    orgyas  subter   terram)   massam  quandam 

csmenti  ad  hoc  praeparati  et  proprii;    quae  post  quadraginta 

tot  circiter  annos   sepulta  vertitur    in   porcellanam ;    ita   ut 

transmittant  homines  hujusmodi   mineras  de  hasrede   in  hae- 

30.  Accepi  rem  fidei  probata^,  de  ovo  quod  diu  jacuerat  in 
fundo  aquas,  quae  circuibat  asdes ;  quod  inventum  versum  erat 
manifesto  in  lapidem,  manentibus  coloribus  et  distinctionibus 
yitelli,  albuminis,  testas ;  sed  testa  erat  fracta  hie  illic,  et  splen- 
descebat  in  cnistulis.^ 

31.  Audiyi  saspius  de  versione  albuminis  ovi  in  materiam 
hpideaxn ;  sed  nee  veritatem  rei  nee  modum  novi. 

32.  Flamma  proculdubio,  cum  extinguitur,  vertitur  in  ali- 
qoid ;  videlicet  in  post-fumum ;  qui  et  ipse  vertitur  in  fuli- 
ginein.  De  fiammis  vero  spiritus  vini,  et  hujusmodi  aurarum, 
diligentior  facienda  est  inquisitio,  in  quale  corpus  densentur, 
et  qualis  sit  post-aura  ipsarum.  Neque  enim  apparet  fuligi- 
noeum  aliquod,  ut  in  flammis  ex  oleosis. 

'  Compare  Gilbert,  PhysioL  ▼.  22. 

*  The  original  repeats  the  heading  (Ats/oria)  here. 

*  This  account  seems  to  be  taken  from  Blarco  Polo,  it  77. 

*  Gomptte  Syly.  SylTar.  85. 
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Connexio. 
Atque  de  contractionibus  corporum  per  frigus  actoali 
sive  hoc  fiat  in  aere,  sive  in  aquis  et  liquoribus,  sive  in  fiamnia 
ac  rursusy  sive  ilia  sit  contractio  simplex,  sive  restitutio,  si^ 
coagulatio  et  versio,  hsec  inquisita  sint.  Sequitur  actio  qu 
opponitur  dilatation!  per  caloreni  potentialem,  scilicet  contract 
per  frigus  putentiale. 

[Historiar^  * 

CONTRACTIONES  CORPORUM  PER   FRIGUS   POTENTIALE, 

1.  Quemadmodum  consulendaB  sunt  tabuls  mediclna 
qualitatum  secundarum  ad  inquisitionem  de  calore  potent! 
similiter  consulendse  sunt  ad  inquisitionem  de  frigore  potentij 
in  quibus  excerpi  debent  potissimum  astrictio,  repercus 
oppilatiOy  inspissatio,  stupefactio. 

2.  Opium,  hyoscyamus,  cicuta,  solanum,  mandnigora, 
hujusmodi  narcotica,  spiritus  animalium  manifesto  densant 
se  vertunt,  suffocant,  et  motu  privant.  Utrum  vero  su 
corpora  mortua  aliquid  possint,  fiat  experimentum  macera 
carnes  in  succis  ipsorum  (ad  experiendum  si  succedat  denigr 
et  gangraena);  vel  macerando  semina  et  nucleos  (ad  experienc 
utrum  mortificent  ipsa,  ut  non  crescaut);  vel  linendo  summita 
vitri  calendaris  per  inter! U3  succia  ipsorum,  (ad  experienc 
utrum  aliqualiter  contrahaut  aerem). 

3.  Apud  Indias  Occidentales  reperiuntur,  etiam  per  des- 
arenosa  et  valde  arida,  ciinnse  magnaB,  quae  super  sing^ 
juncturas,  sive  genicula,  bonam  copiam  prasbent  aquae  du 
niagno  commodo  itinerantium.' 

4.  Referunt  esse  in  quadam  insula,  aut  ex  Terceris  aiit 
Canariis,  arborem  quae  perpetuo  stillet ;  imo  quae  nubecu 
quandam  roscidam  semper  habeat  impendentem.^  Digna  au 
res  cognitu  esset,  utrum  inveniatur  in  vegetabili  aliquo  po 
tiale  frigus,  quod  denset  aerem  in  aquam.  Itaque  de 
diligenter  inquiratur.  Sed  magis  existimo,  has  esse  ca 
geniculatas,  de  quibus  diximus. 

5.  Inveniuntur   super   folia    nonnullarum   arborum    (v 

'  ThouRh  the  heailing  (//irforia)  U  omitted  here  in  the  original,  it  is  intrt 
\>ctween  the  mandatum  and  the  paragraph  numbered  7.,  and  therefore  must  hav. 
omitted  here  by  oversight J.  S. 

*  See  PurehM*8  Pilgrims,  v.  p.  913. 

*  Ibid.  iv.  1S59.     The  island  is  Ferro. 
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qUBreus)  i\um  unita  Bunt,  nee  humaivin  stigunt  aut  comliint, 
prscipue  iiiense  Maii  apud  noa,  rori's  diilces,  instar  mannre,  et 
quasi  melliti:  ntrum  vorn  sit  vis  a]iqua  in  foliis  coagiilan?,  an 
tintuni  illn  rores  commode  cxciplnnt  et  custodlint,  non  constat. 

6.  Vix  invcnitur  corpus,  in  quo  cmmeat  tantum  jiutentiale 
ftigus  quantum  in  nitro.  Nam  ut  aiomata,  ct  alia,  (licet  ad 
tactum  luinime)  tamen  ad  linguam  aut  palatum  liabent  caloreui 
perceptibilem;  ita  etiiim  nitrum  ad  linguam  vel  palatum  hii bet 
tngua  perceptibile,  inaf;id  quam  aempervivuni,  aut  aliqua  herba 
«  moxime  tVigidis.  Itaque  videtur  Hubji:ctuin  accommodum 
»d  eiperiendum  virtutem  potentiaUs  frjgidi  iu  nitm.  Potent 
intern  ease  mandatum  tale : 

vmAuuw  Accipe  minutani  vesicam  ex  pellicula,  quantum 
fieri  potest,  tenui.  Infla  et  liga ;  et  merge  eam  intra  nitrum 
per  aliquos  dies,  et  esime  ;  et  nota,  ai  vesica  aliqualiter  fiac- 
cescat:  quod  si  facit,  acias  irigus  nitri  ai-rem  contraxisBe. 
Fiat  idem  experimentum  mergendo  veeicani  intra  argentum 
vivum.  Sed  debet  Huspendi  vesica  [jer  filum,  ut  mergi  possit, 
ct  minus  opprimi. 

7.  Accipe  unguentum  roaarum,  aut  hujusmodi;  iufunde 
aceti  nonnihil :  tantmu  abeat  ut  liquor  aci:ti  reddat  utiguentiiin 
t&agia  liquidum,  ut  contra  illud  reddat  magis  induratum  et 
^lidum. 


AcTlONi  dilatationis  per  amplexum  opponitur  [actio^  con- 
tractionis  per  fugaiii  et  antiperistasin.  Quemadniodum  eiiiin 
Cuipura  versus  grata  et  aniica  se  laxaiit  undiqiiaque,  atque 
*:UDt  in  occursum  ;  ita  cum  iiicidunt  in  odiosa  et  inioiiva, 
fagiunt  undiquaque,  et  se  contrudunt  et  constriiigunt. 

COBTEACTIONES  COBPOBUM  PEK  PUGAM  ET  ANTIPBBISTASIN. 

1.  Calor  ignis  per  antiperiatasin  videtur  nonnlhil  densari, 
tt  fieri  acrior,  ut  sub  gelu. 

2.  Contra,  in  regionibua  torridia,  videtur  denaari  frigus  per 
uti|>eriritasin ;  adeo  ut,  si  quU  ce  recipiat  ex  campo  aperto  et 
niliis  solnribus  sub  arbore  patula,  statim  cuhorreat^ 

3.  Altribuitur,  nee  prorsus  male,  ista  operalio  contractionis 
f«r  aiitiperiatada  mediie  regiuni  nerif.  nbi  colliglt  sc  et  unit 
iiaiura  frigidi,  ftigiens  radios  aolis  directos  sparsos  a  cteYo,  ftt 
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reflexos  resilientos  a  terra ;  unde  fiunt  magnas  condensationefl 
in  illis  partibus  pluviarum^  nivis^  grandinis,  et  aliorum.' 

4.  Merito  dubitari  possit,  utrum  opium  et  narcotica  etupe- 
faciant  a  potentiali  frigido,  vel  a  fuga  spirituum.  Nam  videtoi 
opium  partes  habere  calidas,  ex  fortitudine  odoris,  ex  amaiitu- 
dine,  et  provocatione  sudoris,  et  aliis  signis.  Verum  cudd 
cmittat  vaporem  inimicum  et  horribilem  spiritibus^  fugat  illof 
uudiquaque ;  unde  se  coagulant^  et  suffocantur. 

Connexio, 

Act  I  ONI  dilatationis  quae  fit  per  assimilationem  et  ver 
sionem  in  tenuius,  opponitur  actio  contractionis  quse  fit  pe 
assimilationem  et  versionem  in  densius.  Intelligimus  autenr 
quando  hoc  fit  non  per  frigidum,  vel  actuale  vel  potentials 
sed  per  imperium  corporis  magis  activi,  quod  se  multiplies 
ex  corpore  magis  passivo.  Assimilatio  autem  ad  densui 
iiiagis  rara  est,  et  minus  potens  multo,  quam  assimilatio  s 
rarum  ;  quia  corpora  densa  magis  sunt  ignava  et  inertia  t 
opus  assimilationis  quam  tenuia. 

\_HlstoriaJ\ 

COXTRACTIOXES   CORPORUM   PER  ASSIMILATIONEM,   SIVE 

VERSIONEM   IN   DENSIUS. 

1.  Supra  notavimus,  lutum  inter  lapides  parvos  densari 
materiam  lapideam. 

2.  Latera  doliorum  densant  faeces  vini  in  tartarum. 

3.  Dentes  densant  ea  quae  ex  manducatione  cibi  et  fa 
moribus  oris  adhairent,  in  squamas,  quae  purgari  et  abscir 
possint ;  verum  aeque  duras  ac  ipsum  os  dentium. 

4.  Omnia  dura  et  solida  aliquid  ex  liquoribus  et  in  fun 
(maxime)  et  per  latera  adhaerentibus  condensant. 

5.  Quaecunque  alimenta  vertuntur  in  corpus  alimentati 
magis  densum  quam  corpus  ipsius  alimenti  (sicut  cibus  et  pol 
in  animalibus  vertuntur  in  ossa,  calvariam,  et  cornua),  in  as 
milando  (ut  manifestum  est)  condensantur. 

Connexio. 

AcTiONi    dilatationis  per    violentiam  externam,  sive 
appetitu  sive  contra  appetitum  corporis  dilatati,  opponi 

^  Axut.  Meteor,  i.  12. 
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actio  contractionis  per  violeDtiam  similiter  externam  ;  cum 
corpora  ponuutur  in  necessitate,  ab  illis  quae  in  ipsum  agunt, 
cedendi  et  se  comprimendi. 

[Historia,'] 

C0NTBACTIONB8    COBFOBUM,  QVM  FIUNT   PER    VIOLENTIAM 

EXTERNAM. 

1.  Aer  per  violentiam  sive  compressionem  externam  ali- 
quam  condensationem  facile  patitur ;  majorem  vero  non  tolerat : 
ut  in  violento  impetu  ventorum  et  terrae-motibus  liquet. 

2.  Accipe  catinum  ligneum,  inverte  concavum  ejus,  et  dimitte 
in  aquam  perpendiculariter,  et  facito  ilium  descendere,  im- 
pelleiis  manu.  Portabit  secum  aerem  usque  in  fundum  vasis, 
nee  recipiet  aquam  interius,  nisi  parum  infra  summa  labra ;  id 
ex  colore  ligni  madefacti  apparebit.  Tanta  autem  fuerat  con- 
densatio  aut  compressio  aeris,  non  amplior.  Hue  ipsum  insi- 
gniter  apparebat,  invento  instrumento  ad  usum  operariorum  sub 
aqua.^  Illud  tale  erat.  Deprimebatur  dolium  magnum  et  con- 
cavum aere  impletum.  Illud  stabat  supra  tres  pedes  metallicos, 
cragsos,  ut  mergi  posset.  Pedes  erant  breviores  statura  hominis. 
Urinatores,  cum  respiratioiie  iis  opus  esset,  flectebant  so,  et  in- 
serebant  capita  ipsorum  in  dolium,  et  respirabant :  et  hoc  repe- 
tebant,  et  opus  continuabant  ad  moram  nonnullam ;  quousque 
scilicet  aer,  qui  per  insertionem  capitis  semper  in  quantitate 
noDDuUa  e  dolio  exibat,  ad  minimum  diminutus  esset. 

3.  At  quantum  ipsum  condensationis,  quod  libenter  toleratu- 
ni5  sit  aer,  cognoscere  et  supputare  possis  hoc  modo.  Accipe 
pelvem  aquas  plenam :  mitte  in  eam  globulum  ex  metallo,  aut 
lapidem,  qui  resideat  in  fundo.  Superimpone  catinum,  vel  im- 
pellens  manu,  vel  ex  metallo  it  a  fabricatum,  ut  fundum  sponte 
petat.  Si  globulus  fuerit  talis  magnitudinis,  ut  aer  condensa- 
tionem (qualis  ad  globulum  intra  catinum  recipiendum  sufEciat) 
libenter  pati  possit,  condensabit  se  aer  placide,  et  nuUus  erit 
alius  motus:  sin  majoris  fuerit  magnitudinis,  quam  aer  bene 
ferre  possit,  resistet  aer,  et  levabit  latus  aliquod  ipsius  catini, 
et  exibit  in  bullis. 

4.  Etiam  ex  compressione  vesicae  videbis  quousque  comprimi 
P^t  sine  ruptura ;  aut  etiam  ex  follibus  levatis,  et  denuo  ob- 
^tis,  (prius  foraminibus  compressis).    De  condensatione  aquas 

'  Compare  Nor,  Org,  U.  50. 
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tale  a  nobis  factum  est  experimentum.^  Globum  fieri  fecii 
plumbeum^  cum  lateribus  bene  crassis^  et  foramine  in  %\m 
non  magno.  Globum  aqua  replevimus^  et  foramen  metallo 
meminimus)  optime  solidavimus.  Tum  globum  illmn,  tanq 
ad  duos  polos  contrarios,  primo  malleis,  deinde  per  pressor 
robustum^  fortitcr  compressimus.  Cum  autem  ea  applar 
multum  sustulisset  ex  capacitate  globi>  adeo  ut  ad  octa 
quasi  diminuta  fuissct^  tamdiu  et  non  amplius  sustinui 
aqua  condensari.  Sed  ulterius  vexata  et  compressa  non 
lerabat,  sed  exibat  aqua  ex  multis  partibus  solidi  metalli 
modum  parvi  imbris. 

5.  At  omnis  motus,  quern  vocant,  violentus,  veluti  pilan 
tormentis,  sagittarum,  spiculorum,  machinarum,  et  aliorura 
nitorum,  expeditur  per  compressionem  prajternaturalem  co 
rum,  et  nixum  ipsorum  ad  se  restituendmn ;  quod  cum  come 
ad  tempus  facere  non  possint,  loco  moventur.  Nam  so 
praesertim  dura,  ulteriorem  compressionem  aegre  admodum 
rant.  Verum  hujusce  rei  inquisitionem  ad  titulum  de  I 
Libertatjs  rejicimus.  Etenim,  ut  ssepius  diximus,  titulus 
sens  de  Denso  et  Karo  spicas  tantum  legit,  non  demetit 

6.  Quo  corpora  sunt  rariora,  eo  ab  initio  se  contra 
fiicilius;  quod  si  ultra  terminos  suos  compressa  fuerint 
se  vindicant  potentius ;  ut  in  ilamma  et  aere  clauso  ma 
statur. 

7.  Flamma  simpliciter  compressa  (licet  sine  flatu,  ut  in 
vere  pyrlo)  tnmen  magis  furit ;  ut  conspici  datur  in  fornac 
reverbeiatoriis,  ubi  flamma  impeditur,  arctatur,  repercut 
sinuat. 

Monitum.  Dilatatioui  per  deacervationem  non  oppoi 
actio  reciproca:  quia  corpora  deacervata  non  coacerva 
rursus,  nisi  per  conflationem :  ut  in  restitutione  metallo: 
de  qua  supra. 

Com7ne7itatio, 

Est  et  aliud  genus  fortasse  contractionis  corporuin, 
ex  reciprocis  sed  positivu'n  et  per  se.  Arbitramur  enin 
(lissolutione  corporum  qu?e  fit  in  liquoribus,  ut  in  disso 
one  nietallorum,  etiam  gunniii,  bucchari,  et  similium,  ri 
corpus  aliijuatenus  intra  liquoreni  ;  neque  tamen  liqui 
pro  rata  parte  corporis  recepti  dilatari  rut  exporrigi.      C 

•  Sec  the  uote  on  Nov.  Org.  li.  46. 
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8]  fit,  sequitur  ut  sit  condensatio ;  cum  iilem  spatium  coiitineat 
pins  corporis.  Certe  in  dissolutione  metallorum,  si  aqua 
sernel  exceperit  onus  suum,  non  dissolvit  amplius,  nee  opera- 
tor. Hanc  autem  condensationeiij  (si  talis  quiepiam  sit)  con- 
tractionem  corporutn  per  ouerationem  appellare  possumus. 

Mamtahm.  Immittc  aquam  in  cineres  pressos  ad  summum  ; 
et  nota  diligenter  quantum  decrescat  de  exporrectione  cine- 
nun,  postquam  receperint  aquam,  ab  ea  quam  habuerunt 
prius  intermisto  aere. 

• 

Observationes, 

Effidentia  dilatationis  corporum,  quae  ex  inquisitione 
priore  ill  lucem  prodeunt,  sunt  novem.  1.  Introceptio  sive 
admissio  corporis  alieni.  2.  Expaiisio  naturalis,  sive  praeter- 
naturalis, spiritus  iiinati.  3.  Ignis,  sive  calor  externus 
actualis ;  aut  etiam  reniissio  frigoris.  4.  Calor  externus 
potentialis,  sive  spiritus  auxiliares.  5.  Liberatio  spirituum 
a  vinculis  partium.  6.  Assiniilatio  ex  iniperio  corporis 
rarioris  magis  activi.  7«  Amplexus,  sive  itio  in  occursuni 
wrporis  amici.  8.  Distractio  a  violentia  externa,  f).  De- 
^ctTvatio,  sive  applanatio  partium. 

Efficientia  vero  contractionis  corporum  sunt  octo.  1.  Ex- 
^lusio  aut  depositio  corporis  introcepti.  2.  Angustatio  sive 
toiitractiu  partium  post  spiritum  emissum.  3.  Frigus  ex- 
ternum actuale  ;  aut  etiam  reniissio  caloris.  4.  Frigus 
externum  potentiale.  5.  Fuga  et  antiperistasis.  6.  Assi- 
niilatio ex  imperio  corporis  densioris  magis  activi.  7«  Com- 
pressio  per  violentiam  externam.  8.  Oneratio,  si  modo 
aliqua  sit. 

Actiones  dilatationis  per  spiritum  iiinatum,  et  per  libera- 
^'oneni  spirituum,  et  per  deacervationrm  ;  titque  rursus, 
•i^^^liones  contraetioi)is  per  coustrictioncMn,  sunt  actiones  s^nc 
^^ciproco.      Relicpiie  actiones  sunt  reciprocie. 

Dilatationes  per  introceptioniMn  et  per  (1»  accrvationcin 
sunt  pseudo-dilatationes  ;  sicut  et  contraciiones  per  exclu- 
sionein,  sunt  pseudo-condensationes  ;  sunt  enim  locales,  nun 
•sabstantialc'S. 

Kxpansio  per  ignem  sive  calorem  sine  separatione  est 
Muuiuin   siniplicissima :  ea    fit  in    pneumatico    puro,    sicut 
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aere  ;  ubi  nihil  exhalat,  nihil  residet,  sed  mera  fit 
eaque  ad  ampliationem  spatii  sive  exporrectionis 
Utrum  simile  quippiam  fiat  in  flamma,  videlice 
flamma  post  expansionem  primse  accensionis  (quae  e< 
jam  facta  flamma  (ubi  magnus  est  ambientium  ; 
adhuc  magis  expandat,  difficile  coo^nitu  est,  propt€ 
et  momentaneam  extinctionem  fiammse  :  verum  < 
titulo  de  Flamma  inquiremus.  Proxima  huie 
(quatenus  ad  simplicitatem)  est  expansio  quse  fit 
quatione  metallorum,  aut  in  emollitione  ferri  et 
similium,  ad  tempus,  antequam  aliquid  fiat  volatil 
tatur.  Vei  um  haec  dilatatio  occulta  est,  et  fit  intr 
corporis  integralis,  nee  visibiliter  exporrectionem  i 
ampliat.  At  simul  ac  incipiat  in  corpore  aliquo 
evolare,  turn  actiones  fiunt  complicatse,  partim  rart 
partim  contrahentes  :  adeo  ut  contrarise  illas  actioi 
quse  vulgo  notantur, 

Limiis  ut  hie  durcscit,  et  liaec  ut  cera  liquescit, 
Uno  eodemque  igni,' 

in  hoc  fuiideiitur,  quod  in  altera  spiritus  emittitur, 
<letinetur. 

Condensatio  quse  fit  per  ignem,  licet  non   sit  ps 
satio  (est  enim  substantialis),  tamen  est  condensa 
secundum  partes,  quam  secundum  totum.     Nam  c 
tur  certe   partes  crassiores ;   ita  tamen   ut  corpus 
reddatur  magis  cavum  et  porosum,  et  minus  poude 

Canones  mobiles. 

1.  Summa  materia  in  universo  eadem  manet ; 
transactio,  aut  a  nihilo,  aut  ad  nihilum. 

2.  Ex  summa  in  aliquibus  corporibus  est  plus,  in 
nunus,  sub  eodem  spatio. 

3.  Copia  et  paucitas  materiae  constituunt  notiont 
raii,  recte  acceptas. 

4.  Est  terminus,  sive  non  ultra^  densi  et  rari,  s 
ente  aliquo  nobis  noto. 

»  Virg.  Eclog.  viil.  80. 
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5.  Nod  est  vacuum  in  natura,  uec  congregatum  nee  in- 
termistum. 

6.  Inter  terminos  densi  et  rari  est  plica  materise,  per  quam 
se  oomplicat  et  replicat  absque  vacuo. 

7.  Differentiae  densi  et  rari  in  tangibilibus  nobis  notis 
parao)  excedunt  rationes  32  partium. 

8.  Differentia  a  rarissimo  tangibili  ad  densissimuiu  pneu- 
inaticinn  habet  rationem  centuplam  et  amplius. 

9<  Flamnia  est  aere  rarior,  ut  et  oleum  aqua. 

10.  Flamma  non  est  aer  rarefactus,  ut  nee  oleum  est 
aqua  rarefacta  ;  sed  sunt  plane  corpora  heterogeuea,  et  non 
mniig  arnica. 

11.  Spiritus  vegetabilium  et  animalium  sunt  aurse  com- 
positse  ex  pneumatico  aereo  et  flammeo ;  quemadmodum  et 
sncci  eorum  ex  aqueo  et  oleoso. 

IS.  Omne  tangibile  apud  nos  habet  pneumaticum,  sive 
spiritum,  copiilatum  et  inclusum. 

13.  Spiritus,  quales  sunt  vegetabilium  et  animalium,  non 
inveniuntur  apud  nos  soluti,  sed  in  tangibili  devincti  et 
conclusi. 

H.  Densum  et  rarum  sunt  propria  opificia  calidi  et 
frifi^di ;  densum  frigidi,  rarum  calidi. 

15.  Calor  super  pneumatica  operator  per  expansionem 
simplicem. 

16.  Calor  in  tangibili  exercet  duplicem  operationem  ; 
semper  dilatando  pneumaticum,  sed  crassum  interdum  con- 
trahendo,  interdum  laxando. 

17.  Norma  autem  ejus  rei  talis  est :  spiritus  emissus 
^rpus  coutrabit  et  indurat ;   detentus  intenerat  et  colliquat. 

18.  Colliquatio  incipit  a  pneumatico  in  corpore  expan- 
uendo  ;  aH<e  dissolutiones  a  crasso,  Hberando  operationem 
pneornatici. 

19.  Post  calorem  et  frigus,  potentissima  sunt  ad  rare- 
lactioneni  et  coiidensationem  corporum  consensus  et  f'uga. 

20.  Restitutio  a  violentia  et  dilatat  et  condensat,  in  ad- 
^ersum  violentije. 

21.  Assimilatio  et  dilatat  et  condensat,  prout  est  assimi- 
'*n8  assirailato  rariiis  aut  densius. 

22.  Quo  corpora  sunt  rariora,  eo  majorem  sustinent  et 
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tiilatationem  et  coiitractionem  per  externam  violentiam,  ai 
certos  terminos. 

^2S>  Si  tensura  aut  pressura  in  rorpore  raro  transgrediatur 
terminos  sustinentias  turn  corpora  rariora  potentius  se  vindi- 
i^ant  in  liber tateiii  quam  densiora,  quia  sunt  magis  activa. 

*2  i •  Potentissinia  omnium  expansio  est  expansio  aeris  et 
flannra'  coiijunctim. 

*25.  Im])erfect{e   sunt    dilatationes   et   contractiones,   ubi 
taoilis  et  proclivis  est  restitutio. 

\?().  Densum  et  rarum  magnum  habent  conseusum  cum 
gravi  et  levi. 

V?7*  Parce  suppeditatur  homini  facultas  ad  condensationem, 
«>h  defectum  potentis  frigidi. 

vJS.  ^litns  est  instar  ignis  lambentis,   et  exequitur  opera 
rdons,  sed  taccnratius. 

i29.  -/Etas  deducit  corpora  vel  ad  putrefactionem  vel  ad 
nrcfactionem. 

Optativa  cum  proximis* 

1.  Versio  aeris  in  aquam. 

proritu.u  Fontes  in  cavis  moutlum.  Exudatio  lapidum.  Ro- 
rjitio  anhelitus.  Vellus  super  latera  navium^  qu.*  Aleteora 
aquea,  &c. 

*i.   Augmentum  ponderis  in  metallis. 

Proximo.  Vcrsio  fcrri  in  cuprum,  qu.  Increment uui  plumbi 
in  coll  is,  (ju.     Vcrsio  argenti  vivi  in  aurum,  qu. 

»'^.    Insaxatio   terras  et    materiarum    ex  vegetabilibus    aut 
animalibus. 

*  Aqua  insaxans.  Lapis  compositus  ex  lapidibus 
j\ti\l>  iuorusitatis.  Stillicidia  crystallina  in  speluncis.  Cal- 
ou'i    'It   rvuiibus  ot    vesica    et  cyste    fellis.     Squama*   den- 

if,    \.i:;i  usus  niotus  dilatanti-'   et  <•<  ntraheniis  in  aere  \ht 

1 

Viruni    oaloiul:m\      Aitaro   Iloronis.       Or<ranum 
..  ..  c        -  'o^!  ?s  !uil>us  raviiis  soli>.     Im|xtstuni  de  imitatione 

'  »,*:sist.A    r.o;i:l»r  ii.iii  ^n  r.tMrnalibus  per  calurein  pro- 
•»  .  •  tMti.u.;.  c\  Nj*:Mtum  iloteitt,*::'* 
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EmoUitio  ferri*  Emollitio  ccrse.  Omnia  amala- 
gmata.  Pertinet  ad  instaurationem  juventutis :  nam  omnia 
hmnectatio,  prseter  eam  quad  fit  ex  spiritu  nativo  detento, 
videtor  esse  pseudo-inteneratio,  et  parum  juvat ;  ut  in  pro- 
prio  titulo  videbimus. 


Mfmuum.  PaTce  proponimus  sub  isto  titulo  Optativa  et 
Yellicationes  de  Praxi :  quia  cum  sit  tarn  generalis  et  late 
patens,  magis  idoneus  est  ad  informandum  judicium  quara 
ad  instruendam  praxin. 
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PREFACE 


TO  TBM 


IXQUISITIO    DE    MAGXETK, 


Is  Dr.  Bsvlej's  list  of  wofks  eonposed  by  Uitjim  iurmif 
dfee  !&st  fire  jeacs  of  his  Cfis,  ibe  ImpoMUw  d^  Mjiuju^  itiMt^U 
Is£t  but  rruL  The  fidkrvii^  fiagneoty  finsi  {mMuImxI  I//  l>f^ 
Bavler  laniKlf  ia  1^^^  aai  bearisag  tbat  tStl^^  ftuaj  t^  j/f^ 
£Qix»&d  ^D  be  lis  vfisk  m  qikeetknu  Tboii;^  it  «<e)tMk(  Vy  t^  '</fctJ/ 
m  ^k&ei  uf  notBE,  -due  }dftoe  idueii  h  hMm  m  lAm  JjuHt  m^ii^ 
titsi  it  icK  meant  1»  be  preKvrfil;  aaid  ^iitirtH^Jir^  J  ^W>^  ji 
here  Tadffir-dumsn  liieibarfljiicrty'toiaimfti  'iitiiiinrW  Jd  W^id 
fieexii  more  jmipe^hr  is»  \Avd^  Is  ia»r  \/t  j:«g^ttrd^  ii^  t^  ivsM; 
leaf  iMiIimnnig  ii>  iis:  'fiurfl  }iart  iif '^  iiitftiiuns£iw 
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Magnes  trahit  pulverem  chalybis  pneparatl^  quali  ntuntur  ad 
medicinam,  etiam  chalybem  calcinatum  in  tenuissimum  pul- 
Terem  nigrum,  seque  fortiter  ac  limaturam  ferri  crudam :  crocum 
aateni  Alartis,  qui  est  rubigo  ferri  artificiosa,  hebetius  et  debi- 
fios.  Si  vero  ferrum  dissolvatur  in  aqua  forti,  et  guttse  ali- 
quae  dlssolutionis  ponantur  super  yitrum  planum,  non  extrahit 
magnes  ferrum,  nee  trahit  aquam  ipsam  fermtam. 

Magnes  scobem  suum  trahit,  quemadmodum  limaturam  ferri : 
paryaque  admodum  magnetis  frustula,  alterum  alterum  trahit, 
at  pensilia  fiant,  et  capillata,  quemadmodum  acus. 

Pone  magnetem  in  tali  distantia  a  ferro,  ut  non  trahat: 
interpone  pileum  ferri,  servata  distantia,  et  trahet;  virtute 
magnetis  per  ferrum  melius  diffusa,  quam  per  medium  aeris 
lolius. 

Magnes  immissus  intra  aquam   fortcm,    ibique   per  plures 
hoTos  manens,  virtute  non  minuitur. 
Alagnes  fricatione  contra  pannum  (ut  utimur  in  electro),  aut 

contra  alium  magnetem,  aut  calefactus  ad  igncm,  virtute  non 

augetur. 

ifat'Ties  alius  alio  est  longe  virtuosior:   quinctiam  virtutem 

suam,  pro  modo  ejus,  ferro  tactum  transmittit :  virtutem,  inquam, 

fion   solum  verticitatis,  sed  etiam  attractionis  simplicis.     Nam 

n  accipias  magnetem  fortiorem,  eoque  ferrum  (putu  cultellum) 

:aji<riis,    deinde  magnete  debiliore    similiter    alium   cultellum, 

ridebis  cultellum  fortiore  magnete  tactum  majus  trahere  pon- 

lus  ferri,  quam  qui  debiliore  tactus  est. 

Magnes  ad  aeque   distans  ferrum  trahit  jHjr  aerem,  aquam, 

inuni,  oleum. 
Magnete,  aut  pulvere  ejus,    in  aqua   forti    immerso,  nihil 

unnino  dissolvitur,  sicut  in  ferro   fit;  licet  magnes  videatur 

»s^5e  corpus  ferro  consubstantiale. 

Fulvis  magnetis  ferrum  intactum  non  trahit,  nee  tactum 

•ti^m  :  attamen  ipse  pulvis  a  ferro  tacto  trahitur,  et  adha^ret ; 

■b  intacto  autem  minime :   adeo  ut  pulvis  magnetis  videatur 


X   4 


312  INQUISITIO  DE  MAGNETE. 

passivam  virtutcm  aliquo  modo  retinere,  activam  autcm  noD 
omnino. 

Acu3  super  planum  posita,  quie  magnete  non  trahitur  propter 
poiidus^  eadem  superimposita  fundo  vilri  eleyato,  ut  utrinque 
propendcat,  trahet  ir ;  quod  eo  magis  relatu  dignum  puto^  quia 
liujusmodi  quiddam  forta^se  occasionem  dedit  frivola)  ill!  nar- 
rationi^  quod  adamad  magnctis  virtutem  impediat.  Pone  enim 
acum  super  adamantem  parvum,  in  tabulam  sectum,  magnete 
prassente  ad  distaus  raajus  quam  in  quo  trahere  posset,  tamen 
trepidabit:  ilia  autcm  trepidatio,  non  prohibitio  motus  est,  sed 
motus  ipse. 

Magnes  ferrum  tactum  longe  vivacius  trahit,  quam  intactum ; 
adeo  ut  ferrum,  quod  intactum  in  data  distantia  non  trahit,  id  in 
triplici  distantia  tactum  trahnt. 

Nihil  cxtrahitur  fcrri  aut  metallicte  materite  ex  magnete  per 
ignem,  et  nota  separationis. 

Magnes  non  solvitur  in  aqua  regis  plus  quam  in  aqua  forti. 

Magnes  in  crucibulo  positus,  citra  tamen  quam  ut  flammam 
immittat,  rainuitur  multum  pondere,  ct  immensum  virtute,  ut 
vix  ferrum  attrahat. 

Magnes  segrc  liqucfit,  sed  tnmen  figuram  nonnihil  immutat, 
et  rubescit  ut  ferrum. 

Magnes  corabustus  integer,  virtutem  passivam,  ut  se  applicet 
alteri  magneti,  retinet ;  activam  ad  ferrum  trahendum  fere 
perdit 

Magnes  in  crucibulo  combustus  emittit  fumum,  vix  tamen 
visibilem,  qui  laminam  a^ris  superimpositam  nonnihil  albicare 
facit :  ut  solent  etiam  metalla. 

Magnes  in  comburendo  penetrat  per  crucibulum,  idque  tarn 
extra  quam  intra  fracto,  quod  a  splendore  splendescere  fadt 

Consentiunt  omnes,  magnetem,-  si  comburatur,  ita  ut  flam- 
mam quandam  luridam  et  sulphuream  jaciat,  prorsiia  fieri 
virtute  evanidum ;  eamque  nunquam  j>os5tea  recuperare ;  licet 
refrigeretur  in  positura  australi,  et  septcntriouali  :  id  quod 
laterlbus  virtutem  indit,  et  in  magnetibus  non  prorsus  com- 
bustis  vires  renovat. 

Kxperimentum  /actum  est,  de  ferro  magnete  tacto,  ac  etiam 
de  magnete  ipso,  coUocatis  super  fastigium  tempi!  S.  Pauli 
Londini,  quod  est  ex  altissimis  templis  Eunjpas;  annon  minue- 
rentur  virtute  attractiva,  propter  distantiam  a  terra  ?  sed  nihil 
prorsus  variatum  est. 
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TOPICA    INQUISITIONIS  DE  LUCE  ET   LUMINE. 


The  following  paper  of  directions  for  an  experimental  in- 
quiry concerning  Light  was  first  published  by  Gruter  in 
1653,  among  the  pieces  which  he  entitles  Impetus  Philosojihici ; 
afterwards  (from  another  copy)  by  Dr.  Raw  ley  in  1658  ;  and 
since  a  work  with  the  same  title  is  mentioned  in  Rawley's  list 
of  Bacon's  later  writings,  where  it  stands  last  but  one*,  I  pre- 
Biiine  that  this  is  it,  and  that  it  was  meant  to  be  preserved. 
If  80,  this  is  its  proper  place. 

In  my  preface  to  the  Parasceve^  I  have  noticed  Bi\con's 
intention   to   draw    up,   with    reference    to   the    Natural  and 
Experimental  History  which  Avas  to  be  the  bjisis  of  tlie  new 
philosophy,  certain  heads  of  inquiry  showing  w  hat  points  in 
each  subject  were  more  particularly  to  be  observed  ;    and   I 
have  pointed  out  the  importance  of  this  part  of  his  scheme,  as 
hearing  upon  the  question  whether  it  Avere  possible  or  not  to 
procure  a  collection  of  the  facts  of  nature  in  the  manner  he  pro- 
posed.    One  example  of  the  thing  we  have  already  seen,  in  the 
Topica  Particularis  sive  Artlculi  Inquisitionis  de  Gravi  et  Leviy 
given  in  the  fifth  book  of  the  De  AugmeJitis.     Tliis  is  another; 
'"id  though  it  does  not  profess  to  contain  more  than  a  few 
^^istances  by  way  of  example,  it  serves  to  show  how  he  pro- 
posed to  set  about  the  work.      If  the  enclosure  transmitted 
'Q  his  letter  to  Father  Baranznn,  which  related   to  a  history 
^»  Comets  {de  qua  conjicienda  ecce  tihi  articulos  quosdam  et  quasi 
^^a  particularia),  had  been  preserved,  it  would  have  supplied 

'  See  Vol.  L  p.  10.  Mr.  Ellis  however  infvrs  from  the  allu:tion  (infra,  p.  317.)  to 
f^"^  ptr^ftetitttp  that  this  tract  must  have  bet  n  written  before  1612.  See  bis  note, 
-^4 
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us  with  a  ililrtl.  It  may  be  thought  strange  perhaps  that  ha 
(lid  no  more  liiiring  the  last  five  years  of  his  life  towards  the 
l>prfoniiance  of  a  task,  which  in  1620  he  talked  of  setting 
nbuut  aa  soon  as  he  cotild  find  leisure';  and  which  in  1623  he 
was  still  meditating.'  But  the  suificicnt  explanation  of  the 
inatler  is,  that  he  never  had  the  offer  of  any  help  in  malting 
the  proposed  collections,  and  therefore  the  proposed  directions 
iTould  have  been  useless, 

Tliat  the  suggestions  contained  in  the  paper  before  us, 
which  was  probably  drawn  up  with  a  view  to  the  HUtoria 
Visus  i-t  Visihilium,  should  retain  any  subetantial  value  at  ihe 
present  day,  was  of  course  not  to  be  expected.  What  value 
they  may  have  had  in  Bucoii's  time,  I  do  not  know.  But  they 
remain  to  prove  (if  proof  were  wanting)  that  the  system  of 
observations  and  experiments  from  which  he  hoired  to  procure ' 
a  collection  of  the  facts  of  nature  sufficient  for  the  purposes  of 
philosophy,  was  not  to  be  carried  on  altogether  without  help 
from  theory.  They  show  also  in  what  particular  way  he  con- 
ceived tliat  a  communication  between  Theory  and  Observation 
might  be  established;  and  if  the  points  upon  which  in  thta 
case  he  asks  for  information  were  not  the  most  critical  whidi 
might  have  been  selected,  it  must  have  been  owing  to  his 
imperfect  acquaintance  with  what  was  then  known  about  Lightir 
not  from  any  inherent  impracticability  in  determining  what 
next  t()  ask,  when  one  has  a  clear  idea  of  what  one  wants 
next  to  know. 

In  the  original,  the  numbers  are  placed  before  the  first  para- 
graph of  e:ich  section,  not  before  the  headings.  But  as  they* 
belong  properly  to  the  sections,  and  not  to  the  paragraphs,  L 
have  in  this  respect  preferred  the  arrangement  of  Gruter"* 
copy,  where  they  are  prefixed  to  Uie  headings. 

The  notes  to  this  fragment  (except  those  marked  with  my 
ioitials)  arc  Mr.  Ellis's. 

J.  S. 


'  EiitniTFR)  cum  prtmum  buic  icl  varure  pouimiis,  coosillum  eA  la  slnsutit  wluU 
lutFrTD)t>n<iu  Uorarr,  kc.  —  ilimicepc,  §  10. 

'  Nw  ■atvm  Toplcln  Pirtli'uUrHius  miitum  tribulraus  nt  proprium  opus  dc  1p«K  In 
lutdcctli  nulunillbm  illgnloHlmi  cl  otBcuHurKiui,  rutiftcen:  tn  an[mo  hnbcmui.  I>ainlill 
culm  ijiunthntiim  lumiw  ivmm  ouii  'M-m. —  lU  Aug.  x,  3, 
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I,    Tabula  PrcBsentice, 

ViDEXDUM  primo,   quae    sint  ea,  cujuscunque   j];eneri8,   quie 

progignunt  lucem:    ut   stellae,  mcteora  ignita,  flamma,  Hgna, 

njetalla  et  alia  ignita,  saccharum  inter  scalpendum  et  frangcn- 

^una,  ciccndula,   rores   aquae  salsae   percussao  et   sparsae,  oculi 

luorundam  animalium^  ligna  nonnulla  putria^  magna  vis  nivis. 

-^er  fortasse  ipse  tenuem  possit  habere  lucem,  animalium  visui, 

Qiue  noctu  cernunt,  conformem.     Ferrum  et  stannum,  cum  in 

^quam  fortem  immittuntur  resolvenda,  ebulliunt,  et  sine  ignc 

^"oacrem  calorem  concipiunt ;  utrum  vero  lucem  aliquam  edant, 

'^quiratur.      Oleum  lampadum  magnis   frigoribus   scintillat: 

Docte  suda,  circa  equum  sudantem,  conspicltur  nonnunquum 

^^^x  quaedam  tenuis :  circa  capillos  quorundam  hominum  accidit, 

8ed  raro,  lux  etiam  tenuis,  tanquam   flammnla  lambens;    ut 

factum  est  Lucio    Martio   in  Hispania.  *     Vcntrale  cujusdam 

feminaB  nuper  inventum  est  quod  micaret,  minime  immotum, 

^  inter  fricandum.     Erat  autem  intinctum  in  vii-idi,  atque 

tmcturam  illam  ingreditur  alumcn,  et  crepabat  nonnihil  cum 

''aicabat.      Utruin  alumen  inter  scalpendum  aut  frangendum 

^icet,  inquiratur;    sed  fortiore   (ut    puto)   indiget   fractione 

H^iam  saccharum,  quia  raagls  contumax   est,     Tibialia   non- 

^^la  inter  exuendum  nituerunt,  sive  ex  sudore,  sive  ex  tin- 

<^tura  aluminis.     Alia. 

II.    Tabula  Absentice  in  proximo. 

Videndum  etiam,  qua;  sint  ea  quae  nullam  luccm  edant,  quas 
l^en  cum  iis   quae    edant  magnani    habent   similitudinem. 

•  Livy,  XXV.  39. 
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Aqua  bulliens  non  edit  luccm.  Aer  licet  violenter  ferrefuctiM 
not)  edit  luccm.  Specula  et  diamantes,  qii:e  lucem  tarn  iiisignilcr 
reflcctunt,  iiulliun  cilunt  lucem  originalcm.     Alia. 

Videndum  est  etiam  accurate,  in  hocgenere  iogtaDtJaruni,  de 
iostJUitiis  migrantihui,  ubi  ecilicet  adert  et  abest  lui,  quasi 
Iranaicns.  Carbtt  i^itus  lucetj  sed  fortiter  comprc&t?a»  statim 
lucem  depDDiL  llunior  illc  crystallinus  cicendulat,  inorlc 
vermis,  etJani  fractus  et  in  partes  divisus,  lucem  ad  pan-um 
tcmpus  retinet,  sed  qua;  pauIo  post  evanescat.     Alia. 

II!.    Tabula  Graduum. 

Videndum  quic  lux  sit  magis  iutensa  et  vibrnns,  qua;  miiiu& 

Flamma  lignorum    fortem  edit   luccm;    flamina  epiritua  viai 

dcbiliorem ;    fiamma    carbonum   penitus   acceosonun,   Tuscan  I 

admodum  et  vix  visibdem.     Alia. 

IV.   Cohres  LucU, 

Viiendum  est  dc  coloribus  lucis,  quales  Gint,  quales  non. 
Stellarum  aliae  candids:  sonl,  alim  spleadids,  alitc  rubex,  aliK 
plumbea;.  Flfimm*  ordinaria:  fere  croceic  sunt',  cl  inter  eas 
coniscationes  ccclitus,  et  jiammro  pulverts  pyrii  maxime  albi- 
cant,  Flauima  Bulpbutis  cccrulea  est  et  pulclira.  In  aliquibus 
autem  corporibua  sunt  purpurea  flammx.  Non  inrcuiuntur 
flanimcc  viiides.*  Qu»  maziuie  ad  ^iriditatem  inclinat,  est 
lux  cicendula;.  Nee  inveniuntur  coccinea;  flamnia;,  Ferrum 
ignituin  rubicundura  est,  et  paulo  iiitensius  iguitum  quasi  can- 
deacil.     Alia. 

V.    Refieiione*  Lucis. 

Videndum  qute  corpora  lucem  refleclunt;  ut  specula,  aqux, 
metalla  polita,  luna,  gemmie.  Omnia  liquida,  et  supei-ficic  valde 
lequata  et  levi,  splendent  nonnihil.  Splendor  autem  est  gradus 
quid  am  pusillus  lu  minis. 

Videndum  attente,  utrum  lux  corporis  lucidi  ab  alio  cor- 
porc  lucido  reflecti  possit :  ut  si  sumatur  ferrum  ignitum,  et 
opponatur  radiis  Solis.  Nam  reflexiones  lucis  omnino  bu- 
per-reflectimtur  (elangucnles"  tamen  paulatim)  de  epeculo  in 
speculum.     Alia. 

'  So  Gruli'v't  tnpy.     In  Raorc}'^  llir  Hunii/frr  rrotta  iKnf  are  omtttcd,  pretwUr    . 


*  Green  flames  fw  ntsworks  arc  pmiluced  bj  mearu  ot 

copper,  vhlch  li  fORKlli; 

r  In  vIlrioL 

•  A«p»M.  la  Itawter^  ecpj— ^.  s. 
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VI.  Multiplicationea  Lucis. 

Videndum  de  multiplicatione  lucis,  ut  per  specula  pei'spe- 
ctiva  et  similia ',  quibus  acui  potest  lux  et  in  longinquum 
projid^  aut  etiam  reddi  ad  distinguendas  res  visibiles  subtilius 
et  melius ' ;  ut  videre  est  apud  pictores,  qui  pliialam  aqua 
pleoam  ad  candelam  adhibent. 

Videndum  etiam,  num  omnia  in  majore  quanto  lucem  non 
reflectant.  Lux  enim  (ut  credi  possit)  aut  pcrtransit  aut 
reflectitur.  Qua  de  causa  luna,  etiamsi  fuerit  corpus  opacum^ 
tamen  ob  magnitudinem  lucem  reflcctere  possit. 

Videndum  etiam,  utrum  aggregatio  corporum  lucldorum 
lucem  multiplicet.  Atque  de  ©qualiter  lucidis,  dubitandum 
non  est.  Utrum  vero  lux  qusB  majore  luce  plane  obruitur,  ut 
videri  per  se  non  possit,  adjiciat  tamen  aliquid  lucis,  inquiratur. 
Etiam  splendida  quaeque  nonnihil  lucis  contribuunt.  Magis 
enim  lucidum  erit  cubiculum  serico  quam  lana  ornatum. 
Multiplicatur  etiam  lux  per  refractionem :  nam  gemmaB  angulis 
intercis®,  et  vitrum  fractum,  magis  splendent  quam  si  plana 
fuerint.     Alia. 

VII.  Modi  obruendi  lucem, 

Videndum  de  modis  obruendi  lucem ;  veluti  per  exuperan- 
tiam  majoris  lucis,  mediorum  crassitudines  et  opacitiucs.  Radii 
solis  certe,  in  flammam  foci  immissi,  flammam  veluti  fumuni 
quendam  albiorem  apparere  faciunt.     Alia. 

VIII.    Operatimies  sive  Effectus  Lucis. 

Videndum  de  operationibus  sive  efFectibus  lucis,  qui  pauci 
sunt;  et  ad  corpora,  prsesertim  solida,  alteranda  parum  possunt. 
Lux  enim  prae  onmibus  se  generat,  alias  qualitates  parce. 

Lux  certe  aerem  nonnihil  attenuat;  spiritibus  animalium 
grata  est,  eosque  exhilarat;  colorum  omnium  et  visibilium 
nidios  submortuos  excitat.  Omnis  enim  color,  lucis  imago 
iracta  est.     Alia. 

IX.  Mora  Lucis, 

Videndum  est  de  mora  lucis ;  quae,  ut  videtur,  momentanea 
est.  Neque  enim  lux,  si  per  multas  horas  in  cubiculo  dura- 
verit,  magis  illud  illuminat,  quam  si  per  momentum  aliquod; 

'  Tbb  does  not  appear  to  refer  to  telescopes,  but  merely  to  bringing  to  a  focus 
i^ht  iocideot  on  a  convex  lens.     Consequently  this  tract  seems  to  have  been  written 
brfore  Eacon  was  a<^quainted  with  the  Invention  of  the  telescope,  and  consequently 
Mbre  1612.     See  the  Preface  to  the  Dencriptio  Globi  intelkciualU. 
io  CtaiUer*s  copy. — /.  S, 
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cum  in  calorc  et  aliis  contra  fiat.  Etcnim  et  prior  calor  ma- 
net,  et  novus  superadditur.  Attamen  crepuscuLi  nonnihil  a 
reliquiis  lucis*  provcnire  iib  allquibus  putantur. 

X.    Vies  et  Processus  Lucis. 

Videndum  attente  de  viis  et  processibus  lucis.  Lux  cir- 
cumfunditur ;  utrum  vero  una  ascendat  paululum,  an  lequa- 
liter  deorsum  et  sursum  circumfundatur,  inquiratur.  Lux  ipsa 
lucem  undique  circa  se  parit ;  ut  cum  corpus  lucis,  umbraculo 
scilicet  interposito,  non  ccmatur,  lux  ipsa  tamen  omnia  circum 
illuminate  prset^r  ea  quse  sub  umbram  nmbraculi  caHunt ;  qua) 
tamen  ipsa  nonnihil  lucis  accipiunt  a  luce  circumjecta;  nam 
multo  melius  aliquid  intra  umbram  umbraculi  situm  ccmi 
potest,  quam  si  nulla  omnino  adesset  lux.  Itaque  corpus  visi- 
bile  corporis  alicujus  lucidi,  et  ipsa  lux,  res  discrepantes  esse 
videntur.  Lux  corpora  fibrosa  et  insequalis  positune  non  pene- 
trat ;  sed  tamen  a  soliditate  duritias  corporis  non  impeditur,  ut 
fit  in  vitro  et  similibus.  Itaque  recta  linea,  et  pori  non  trans- 
versi,  videntur  lucem  tantum  perferre. 

Delatio  lucis  fit  optime  per  aerem ;  qui  quo  purior  fuerit, 
eo  melius  lucem  transmittit.  Utrum  lux  per  corpus  aeris 
vehatur,  inquiratur.  Sonos  certe  videmus  a  ventis  vehi,  ut' 
longius  secundo  vento  quam  adverso  audiri  possint  Utrum 
vero  simile  aliquid  fiat  in  luce,  inquiratur.     Alia 

Xr.  Diaphaneitas  lucidorum. 

Videndum  est  etiam  tie  diaplmneitate  lucidorum.  Filuin 
candcla;  intra  flammam  ccrnitur :  at  per  majores  flammas  ob- 
jccta  ad  visum  non  perveniunt.  At  contra,  omnis  diaphaneitas 
ex  corpore  aliquo  ignito  j^crit ;  ut  in  vitro  videre  est,  quod  igni- 
tum  non  amplius  manet  diaphanum.  Corpus  aeris  diaphanum  . 
est;  item  aquaj:  at  ilia  duo  diaphana  commista,  in  nive  autspu- 
ma,  non  amplius  diaphana  sunt,  sed  acquirunt  lucoin  quandam 
original  cm. 

XII.    Cognationcs  et  Hostilitates  Lucis, 

Videndum  de  cognationibus  atque  etiam  hostilitatibus  lucis. 
Cognationem  maxime  liabet  lux  cum  tribus  rebus,  quatenus  ad 
generationcm  lucis  ;    calore,  tenuitate,  et   motu.'     Videndum 

'   Soli%  in  Gruter*s  copy.  —  /.  S, 
•  So  Gruter's  copy.     Kawley's  has  et.  — /.  S. 

'  This  quaternion  of  qualities,  light,  heat,  tenuity,  and  motion,  if  a  fundannrotal 
part  of  the  philosopy  of  Telcsius.     See  bis  De  Her.  Nat.  i.  luwsixn. 
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r  de  conjugiis  et  divortiis  eorum  erga  lucem,  atque  eorun- 
conjugiorum  et  divortionim  gradibus.     Flamma  spiritus 
ant  ignis  fatoi,  longe  ferro  ignito  calore  lenior  est^  verura 
ae  fortior.    Cicendulas  et  rores  aquse  oalsXy  et  multa  ex  illis 
enumeraYimus^  lucem  jaciunt,  calida  ad  tactum  non  sunt. 
m  metalla  ignita  tenuia  non  sunt,  at  calore  tamen  ardcnte 
lita.      At  contra  aer  est  inter  tenuissima  corpora^  sed  luce 
t.      Hursus  idem  aer,  atque  etiam  venti,  motu  rapidi  sunt, 
en  tamen  non  prsebent.     At  contra,  metalla  ignita  motum 
Q  hebetem  non  exuunt,  lucem  nihilominus  vibrant 
I    cognationibus   autem   lucis,   quse   non  ad  generationem 
,  sed  ad  processum  tantum  spectant,  nihil  tam  conjunctum 
[uam  Bonus.     Itaque  de  eorum  sympathiis  et  dissidiis  ac- 
te  videndum.     In  his  conveniunt.     Lux  et  sonus  in  am- 
m  circnmfunduntur.     Lux  et  sonus  per  longissima  spatia 
Qtnr,  sed  lux  pemicius ;  ut  in  tormentis  videmus,  ubi  lux 
L8  cemitur  quam  auditur  sonus,  cum  tamen  flamma  pone 
latnr.     Lux  et  sonus  subtilissimas  distinctiones  patiuntur ; 
1  verbis  articulatis  soni,  in  omnibus  visibilium  imaginibus 
Liux  et  sonus  nihil  fere  producunt  aut  generant,  praeter- 
n  in  sensibus  et  spiritibus  animalium.     Lux  et  sonus  facile 
srantur  et  brevi  evanescunt.     Nam  non  est  quod  quis  putet 
im  ilium  qui  ad  tempus  aliquod  a  campana  aut  chorda  per- 
;a  durat,  a  prima  percussione  fieri.     Nam  si  campana  vel 
rda  tangatur,  et  sistatur,  sonus  statim  perit     Unde  mani- 
um  est,  durationem  soni  *  per  successionem  creari.     Lux  a 
ore  luce,  sicut  sonus  a  majore  sono,  obruitur ;  et  caetera. 
JiflFerunt  autem,  quod  lux  (ut  diximus)  sono  velocior  sit. 
X  majora  spatia  vincat  quam  sonus.     Lux  utrum  in  corpore 
is  deferatur,  qucmadmodum  sonus,  incertum  sit.     Lux  in 
Ki  recta  tantum,  sonus  in  linea  obliqua  et  undiquaque,  fera- 
*:  etenim  cum  quid  in  umbra  umbraculi  cemitur,  non  est 
oi  quis  putet  quod  lux  ipsa  penetret  umbraculum,  sed  aerem 
atum  circumfusum  illuminat;    qui  etiam    aerem  pone   um- 
acalum  vicinitate  nonnihil  illustrat :  at  sonus  ab  uno  latere 
irietis  redditus,  ex  altera  parte    parietis    auditur,   non  mul- 
m  debilitatus.      Etiam  sonus   intra  septa   corporum   solido- 
01  auditur,  licet  exilior  factus ;   ut  fit  in  sonis  infra  lapides 
'Qiatites,  aut  in  corporibus  percuss! s  infra  aquam  ;  at  lux  in 

^0  Crater^s  copy:  tbe  words  durationem  tout  are  omitted  in  Rawley*8.  —  J.  S. 
L  II.  Y 
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corporo  solido  et  non*  diaphano,  undique  obstructo,  omnmo 
non  cemitur.  Ultimo,  quod*  omnis  sonus  generetur  in  motu, 
et  elisione  corporum  manifesta ;  lux  non  item. 

At  hostilitates  lucis,  nisi  quia  privationes  pro  hostilitatibus 
habere  velit,  non  occurrunt;  verum  quod  maxime  credibile 
est,  torpor  corporum  in  partibus  suis  maxime  est  luci  inimicuSi 
Nam  fere  nihil  lucet,  quod  non  aut  propria  natura  insignitor 
mobile  est;  aut  excitatum  vel  calore  vel  motu  vel  spiritu 
vitali.     Alia. 

Intelligo  autem  semper,  quod  non  tantum  aliie  instanti» 
investigandie  sint  (istas  enim  paucas  exempli  loco  solummoda 
adduximus)  sed  etiam  ut  novi  topici  articuli,  prout  rerum 
natura  fert,  adjiciantur. 


•  So  Gruter's  copy :  the  words  solido  et  non  are  omitted  In  Rawley*8.  —  J,  S. 
^  Gruter's  copy   has   Lux   magis  in  profundum  penttrat  qvam  mmu$ :  ut  in  fuhit 
aquarum,      Omnis  sonus  generatur,  ^c.  — /.  iSl 
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PHEFACB 


TO 


THE     8TLVA     8YLVARDM. 


BT  ROBERT  LESLIE  ELLIS. 


Il  1627,  the  year  after  that  in  which  Bacon  died,  hi£  clLai>- 

hio  Dr.  Bawley  published  the  Syha  Sylvarum.     The  pre&ce 

tf  Rawlej's  own,  and  was  written  in  Bacon's  lifetime ;  it  gives 

inne  aooonnt  of  Bacon's  views  touching  the  kind  of  natural 

Iiistory  required  as  the  foundation  of  the  instauration  of  die 

ioences,   but  contains  little  or  nothing  which  is  not  found 

elsewhere.     Althou^  Bawley  says  that  in  the  [present  worik 

tlie  materials  for  the  building  are  ccdlected,  yet  it  cannot  be 

doubted  but  that  Baocm  was  fully  ccmscious  that,  even  taken  in 

eoDJunetaon  with  the  treatises  Dt  VemtU  and  De  Vita  H  Morte^ 

&c,  the  Sfloa  Syharum  fdlls  far  6h<»-t  of  his  own  idea  of  a  just 

and  perfect  Natural  History.     We  diould  do  him  injustice  if 

we  were  to  suppose  that  he  was  satisfied  with  the  collection  of 

&cts  here  published,  of  which  mudi  the  greater  part  are  taken 

from  a  few  popular  writers.     We  oug^  rather  to  regard  it  as 

a  proof  that  Bacon's  thoughts  were  burned,  up  to  the  dose  of 

Bfe,  with  his  phm  for  the  reform  of  philosophy,  and  as  the  work 

of  a  man  who,  knowing  that  he  could  not  accomplish  his  own 

defdgDb,  was  yet  resolved,  in  epite  of  worldly   troubles  aud 

of  increasing  infirmities,  to  laboiir  on  in  the  good  cause  which 

lie  had  so  long  had  in  hand.      Hiat  it  was  Bacon'g  last  work 

pyes   it  a   peculiar  interest,  though    the  habits  of  thought 

which  in   the   seventeenth   century  made  it  a  popular  book 

have   long  since  passed   away.      Curiosity    about  isolated  or 

«liglitly  connected  fiicts  seems  gradually  to  decline,  as  sciea- 
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tific  notions  become  more  generally  diffused;  the  interest 
which  we  feel  in  any  phenomenon  is  much  impured,  when 
we  know  that  however  marvellous  it  may  seem  to  us  it  can 
nevertheless  be  intelligibly  explained.  Men  learn  by  d^prees 
to  leave  off  wondering,  and  to  seek  for  causes,  or  trust  for 
information  to  those  who  do.  At  present,  popular  books  on 
science  attempt  for  the  most  part  to  make  abstract  theoriei 
intelligible,  or  at  least  to  give  an  account  of  what  these  the- 
ories are  about  But  in  Bacon's  time,  and  still  more  at  an 
earlier  period,  men  delighted  in  nothing  more  than  in  collec- 
tions of  remarkable  facts ;  the  more  marvellous,  so  they  did 
not  become  altogether  incredible,  the  better.  In  those  dayi 
men  were  much  more  nearly  on  a  level  in  scientific  matten 
than  they  are  now ;  and  the  reader  of  Mizaldus  or  of  Johi 
Baptist  Porta  was  not  mortified  by  the  reflection  that  hii 
wonder  was  only  the  result  of  his  own  ignorance.  All  mei 
were,  as  it  seemed,  equally  ignorant  of  the  occult  causes  ol 
phenomena,  and  if  any  explanation  was  offered  it  was  such  ti 
all  men  could  equally  understand.  For  at  best  these  expl* 
nations  involved  only  loose  and  popular  notions  of  force  ui 
motion,  and  for  the  most  part  they  merely  referred  the  phenO' 
mena  to  sympathy  and  antipathy,  the  influence  of  the  stain 
sj)ecific  forms,  and  the  like,  of  which  principles  the  moda 
operandi  was,  by  the  consent  of  all  men,  held  undiscovcruUft 
To  this  class  of  writings  the  St/lva  Syharum  seems  naturaUy  tt 
belong,  and,  in  truth,  a  considerable  part  of  it  is  copied  firo* 
the  most  celebrated  book  of  tlie  kind,  namely  Porta's  Natuni 
Magic.  It  has  doubtless  a  more  scientific  character  than  tin 
average  of  similar  works,  but  there  are  some  to  which  in  dui 
and  in  other  respects  it  is  decidedly  inferior.  I  refer  partico: 
larly  to  Cardan's  De  Subtilitate,  and  to  his  De  Rerum  Variddk 
l^oth  of  them  supplied  some  of  the  facts  mentioned  in  thl 
Sylva  Sylvarum, 

I  may  be  allowed  to  digress  for  a  moment  from  the  Syhi 
Sylvarum  to  a  subject  of  considerable  interest,  namely  tta 
facility  with  which  miraculous  stories  were  received  in  thl 
middle  ages.  We  are  apt  to  regard  this  as  a  proof  of  tin 
prevalence  of  gross  superstition ;  whereas  in  reality  miradel 
were  simply  believed  like  other  marvels.  The  habit  of  askinl 
hoio  effects  are  produced  had  then  no  existence^  and  conse' 
quently  the  a  priori  difficulty  which  hinders  men  from  believin| 
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1*  woDderful  stones,  except  on  commensurate  evidence,  was 

nerer  felt.  Every  one  believed,  for  Instance,  that  bleeding 
might  be  stopped  by  touching  the  wounded  man  with  a  blood- 
slooe,  —  why  might  not  the  same  effect  be  produced  by  the 
relic  of  a  saint  ?  And  ho  in  all  similar  cases.  The  a  prion 
cooceivabillty  of  any  assertion  is  one  of  the  circumstances  by 

hich  men  are  decided  in  believing  or  disbelieving  it ;  but  tliis 
(peratea  differently  according  to  the  mental  habits  of  diiFerent 
The  subject  cannot  here  be  pursued  farther,  though, 
Stam  its  connexion  with  the  application  of  tbe  theory  of 
[ifobabilities  to  questions  of  evidence,  it  is  by  no  means  un- 
Jniportant. 

The  Si/ha  Sylvariim  consists  of  one  thousand  paragraphfl, 
ind  is  divided  into  ten  centuries.  Each  of  these  paragraphs 
tontajns  a  statement  of  one  or  more  fact^,  accompanied  generally 
ij  £ome  remarks  tending  more  or  lees  to  explain  the  causes  of 
Jhe  observed  phenomena.  The  facts  themselves  are  derived 
irom  a  variety  of  sources ;  some  from  Bacon's  own  observation, 
■me  perhaps  from  oral  report,  and  the  remainder  from  books, 
uimany  places  they  seem  to  liave  been  noted  down  as  the 
look  from  which  they  are  taken  was  read ;  at  least  they  occur 

the  same  order  as  in  the  original  work.  The  principal 
BBrceB  are  Aristotle's  Probtemg,  hia  De  mirahilib-us  auscultn- 
ionSius  (not  genuine),  and  his  Meteorologies  ;  Pliny's  Natural 
iUtorif,  Porta's  Natural  Magic,  and  Sandys's  Travels.  To 
bwe  are  to  be  added  Cardan  De  Subtilitate,  Scaliger  Adver- 
Cardanum,  and   one  or  two  others.      The  Natural  Magic 

tribut4?£  more  than  any  other  book,  and  next  to  it,  I 
link,  jiristotlc's  Problems, 

The  route  which  Sandys,  whose  book  was  published  in  1615, 
[lowed  in  bis  travels  may  almost  be  traced  in  Bacon's  extracts. 
Irns,  in  (701)  he  is  at  Lemnos,  from  whence  he  proceeds  in 
e  next  two  paragraphs  up  the  Dardanelles  to  Constantinople. 
i(704)and(7U5)  we  find  some  mention  of  what  he  saw  there; 
subject  retiumed  in  (738)  and  continued  to  (741).     In  (743) 

bas  reached  Egypt,  where  he  is  found  again  in  (767)  and 

next  paragraph.    The  succeeding  sixteen  paragraphs  follow 
■n,  with  some  admixture  of  cxtrimeous  matter,  through  Syria 
id  Palestine  to  Sicily  and  the  neighbourhood  of  Naples. 
From  Cardan  is  taken  the  great  mass  of  what  is  said  in  the 
nth  century  touching  symjtathy  and  antipathy.     One  or  two 
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curious  stories  Bacon  adds  from  his  own  experience^  an< 
also  mentions  two  remarkable  cases  of  instinctiye  divina 
Of  these  the  first  is  the  story  told  in  the  life  of  Angelo  Ca 
prefixed  to  some  editions  of  Comines's  Memoirs^  namely 
he  announced  the  death  of  Charles  the  Bold  at  the  very 
at  which  it  took  place :  the  other  is  mentioned  in  Catena's 
of  Pius  V,y — ^that  he  knew  of  the  victory  at  Lepanto  as  so< 
it  was  won.  For  the  first  story  Bacon  refers  to  Comines, 
says  nothing  about  it,  and  whose  silence  is  all  but  concl 
against  its  truth  ' ;  for  the  second  he  gives  no  authority 
there  is  no  doubt  but  that  he  derived  it  from  Catena, 
whose  book  he  was  in  all  probability  acquainted,  as  wh: 
says  of  Pius  V.  in  the  beginning  of  the  Advancement  of  L 
ing  is  taken  from  it 

Porta's  Natural  Magic  supplied  Bacon  with  almost  i 
&&JQ  of  the  changes  which  may  be  produced  in  fruits  and 
vegetable  products  by  peculiar  modes  of  cultivation.  In 
of  the  paragraphs  taken  from  Porta  he  refers  to  "  one  < 
ancients,^  the  reason  of  which  is  that  almost  all  Porta's 
ments  are  supported  by  reference  to  a  Greek  or  Latin  ai 
If  we  did  not  know  the  channel  through  which  his  infom 
is  derived,  we  mijrht  give  him  credit  for  much  curious  res< 
Thus  in  (458)  he  observes  that  it  is  reported  by  one  c 
ancients  that  artichokes  will  be  less  prickly  if  their  tops 
been  grated  off  upon  a  stone.  The  writer  referred  to  is  A 
but  the  statement  is  only  preserved  in  the  Geoponica  ;  il 
not  occur  in  any  part  of  his  works  now  extant.  As  the 
ponica  are  certainly  not  often  read  or  even  quoted,  it  y 
have  been  interesting  to  know  that  Bacon  was  acquainted 
them.  Unfortunately,  on  looking  into  the  Natural  Mag\ 
find  that  Bacon  was  in  this  case  simply  a  transcriber. 

The  statements  taken  from  Aristotle's  Problems  relate 
the  problems  themselves,  to  a  great  variety  of  subjects.  ] 
does  not  adopt  Aristotle's  solutions,  at  least  not  generall; 
after  stating  affirmatively  the  fact  of  which  Aristotle  in< 

'  The  misfortunes  of  the  Duke  of  Burgundy  are  recorded  in  four  curfou 
written  apparently  by  a  contemporary.  They  are  manifestly  corrupt,  but  a 
haps  be  thus  restored: — 

Nix  Burgundo  nocuit 

Sed  Gransen  grande  gravavit 

Morat  momordit 

Quam  lADcea  Nancy  necavit 

Kkllci's  Rwmwui,  p. 
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the  caase,  he  gives  his  own  explanation  of  it,  often  introducing 
it  by  the  formula,  **  the  reason  is,  &c.,"  which  is,  I  think,  not  em  - 
plojed  except  in  paragraphs  taken  from  or  suggested  by  some- 
thing in  the  Problems.     The  paragraphs  from  (837)  to  (846)  are 
evidently  the  result  of  Bacon's  having  been  reading  the  fourth 
book  of  the  Meteorologies^  but  they  consist  less  of  statements 
of  facts  than  of    speculations   relating  to  familiarly  known 
phenomena. 

Pliny's  Natural  History  supplied  Bacon  with  many  remarks 
on  agriculture  and  kindred  subjects. 

The  description  of  the  chameleon  in  (360)  is  clearly  taken 
from  Scaliger's  Excrcitationes  adversus  Cardannrriy  and  in 
another  paragraph  (694)  he  mentions  Scaliger  by  name,  and 
approves  of  something  which  is  said  in  the  same  work.  Scali- 
ger and  Comines  are,  I  think,  the  only  two  modern  writers 
mentioned  in  the  Sylva  Sylvarum. 

In  the  paragraphs  of  the  second  century,  which  relate  to 
music.  Bacon  refers  to  the  controversy  as  to  whether  the 
interval  of  the  fourth  ought  to  be  considered  a  harmony. 
There  are  a  number  of  books  by  which  this  question  may  have 
been  suggested  to  him,  but  it  is  impossible  to  know  which 
of  them  he  had  read«  His  opinion  in  favour  of  the  fourth  is 
quoted  with  great  approbation  by  [Charles  Butler,  of  Magdalen 
College,  Oxford,  in  his  Principles  of  Music  (1636).  See  note 
on  Exp.  1 07.] 

In  concluding  these  desultory  remarks  it  may  be  well  to 
observe  that  the  name  Sylva  Sylvarum  seems  to  be  a  Hebraism 
for  optima  sylva ' ;  sylva  being  used  as  uX>j  in  Greek  for  the 
materials  out  of  which  anything  is  to  be  constructed.  The 
name  therefore  accords  with  Bacon's  notion  of  natural  history  ; 
namely  that  it  ought  to  supply  the  materials  with  which  the 
new  philosophy  is  to  be  built  up. 

'  I  should  rather  take  it  to  mean  a  eoUeeiitm  of  coUectiom ;  that  is,  a  variety  of 
Sjlwm  (or  collections  of  facts  relating  to  particular  subjects)  gathered  together.     Al- 
most all  the  experiments  concerning  sound,  which  extend  fVom  100  to  290.  are  to  be 
toaad  In  a  L*atin  fragment  which  has  Syha  Soni  ct  Auditus  for  one  of  its  tltlei.    Thai 
is  one  of  the  Sglvm  of  which  this  Syltm  Sj/lvarum  is  made  up. — /•  S, 
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TO 
TUB  HOST  HIGH  AND  IHGHTY 

PRINCE     CHARLES, 

BT  TBB  OnACB  OT  GOD, 

KINO   OF  GREAT  BRITAIN,   FRANCE,   AND   IRELAND, 

DETSITDEB  OF  THE   FAITH,  BTa 


May  it  -please  Your  Most  Excellent  Majesty^ 

The  whole  body  of  the  Natural  History y  either  designed 
or  written  by  the  late  Lc^rd  Viscount  St  Alban,  was  dedicated 
to  Your  Majesty,  in  his  book  De  Ventisy  about  four  years  past, 
when  Your  Majesty  was  Prince :  so  as  there  needed  no  new 
dedication  to  this  work,  but  only  in  all  humbleness  to  let 
Your  Majesty  know  it  is  yours.  It  is  true,  if  that  Lord  had 
lived.  Your  Majesty  ere  long  had  been  invoked  to  the  protec- 
tion of  another  History ;  whereof,  not  Nature's  kingdom,  as  in 
this,  but  these  of  Your  Majesty's  (during  the  time  and  reign 
of  King  Henry  the  Eighth)  had  been  the  subject :  which  since 
it  died  under  the  designation  merely,  there  is  notliing  left  but 
Your  Majesty's  princely  goodness,  graciously  to  accept  of  the 
undertaker's  heart  and  intentions ;  who  was  willing  to  have 
parted  for  a  while  with  his  darling  philosophy,  that  he  might 
have  attended  your  royal  commandment  in  that  other  work. 
Thus  much  I  have  been  bold  in  all  lowliness  to  represent  unto 
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Your  Majesty^  as  one  that  was  trusted  with  his  Lordship's 
writings  even  to  the  last.  And  as  this  work  affecteth  the 
stamp  of  Your  Majesty's  royal  protection,  to  make  it  more 
current  to  the  world;  so  under  the  protection  of  this  work, 
I  presume  in  all  hmnbleness  to  approach  Your  Majesty's 
presence,  and  to  offer  it  up  into  your  sacred  hands. 

Your  Majesty'^  most  loyal 

and  devoted  subject, 

W.  R AAV  LEY. 


TO    THE    READEll. 


HAvnTG  ha3  the  honour  to  be  continually  with  my  lord  m 
compiling  of  this  work,  and  to  be   emiiloycil    lljerein,  I  hsut' 
thought  it  not  amiss  {with  his  lordship's  good  leave  and  likiiig), 
for  the  better  satisfaction  of  tliose  that  shall  read  it,  to  make 
HiOKn  somewhat  of  his  lordship's  intentions  touching  the  or- 
'lering  and  publishing  of  ihe  same.     I  have  heard  his  lordahiji 
"Ften  say,  that  if  he  should  have  served  the  glory  of  his  own 
flame,  he  had  been  better  not  to  have  published  this  Natural 
History :  fur  it  may  seem  an  indigested  heap  of  partioulaw,    *■ 
ind  cannot   have  that  lustre  which  books  cast  into  methods 
have;  but  that  he  resolved  to  prefer  the  good  of  men,  and 
thai  which  might  beit  secure  it,  before  anytliing  that  might 
have  relation  to  himself.     And  he  knew  well  that  there  was 
no  other  way  open  lo  unloose  men's  winds,  being  bound  and, 
as  it  were,  maleficiate  by  the  charms  of  deceiving  notions  and 
iheories,  and  thereby  made  impotent  for  geiienition  of  works, 
but  only  nowhere  to  depait  from  the  sense  and  clear  experi- 
ence: but  to  keep  close  to  it,  especially  in  tlie  beginoing: 
besides,  this  Natural  History  was  a  debt  of  his,  being  duugncd     x. 
and  set  down  for  a  third  part  of  ihc  Instauration.     I  have  alto 
heard  his  Inrdehip  discourse  that  men  (no  doubtj  wUI  think 
uuiny  of  the  experiments  contained  in  this  collection  to  bu 
Tiilgur  aud  trivial,  mean  and  sordid,  curium-  and  fiuitles^:  and 
iJii-refore,  he  wishcth  tliat  they  wouI<l  liave  [jerpctually  befortt 
their  eyea  what  is  now  in  doing,  and  the  difti-renee  between 
Uiin  Natural  Ilislory  and  others.      For  those  Naiural  Historic- 1 
nrhicb  are  extant,  being  gatliered  for  delight  and  u>e,  arc  itxW 
of  j>le:tKfttiC  descriptions  and  pictures,  and  affect  and  »eck  aftc-r 
[^•(luiiration,  rarities,  and  secrete.     But,  conIrariwL'«,  ilti-  acopt. 
L  ills  lorduliip  intendetb,  is  to  write  "Uch  a  \atural    Hi^^ 
imay  he  fuudimicntsi  to  the  erecting  and  huilil'\ni»   ^ 
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true  philosophy  ;  for  the  illumination  of  the  understan^ng,  the 
extracting  of  axioms,  and  the  producing  of  many  nohle  worb 
and  effects.  For  he  hopeth  by  this  means  to  acquit  lumself 
of  that  for  which  he  taketh  himself  in  a  sort  bounds  and  that 
is,  the  advancement  of  all  learning  and  sciences.  For,  haviDg 
in  this  present  work  collected  the  materials  for  the  building, 
and  in  his  Novum  Organum  (of  which  his  lordship  is  yet  to 
publish  a  second  part)  set  down  the  instruments  and  directions 
for  the  work  ;  men  shall  now  be  wanting  to  themselves,  if  they 
raise  not  knowledge  to  that  perfection  whereof  the  nature  of 
mortal  men  is  capable.  And  in  this  behalf,  I  have  heard  his 
lordship  speak  complainingly,  that  his  lordship  (who  thinketh 
he  deserveth  to  be  an  architect  in  this  building)  should  be 
forced  to  be  a  workman  and  a  labourer,  and  to  dig  the  clay 
and  bum  the  brick ;  and  more  than  that,  (according  to  the 
hard  condition  of  the  Israelites  at  the  latter  end)  to  gather  the 
straw  and  stubble  over  all  the  fields  to  burn  the  bricks  witbaL 
For  he  knoweth,  that  except  he  do  it,  nothing  will  be  done: 
men  are  so  set  to  despise  the  means  of  their  own  good.  And 
as  for  the  baseness  of  many  of  the  experiments ;  as  long  as 
they  be  God's  works,  they  are  honourable  enough.  And  for 
the  vulgarness  of  them,  true  axioms  must  be  drawn  from  plain 
experience  and  not  from  doubtful ;  and  his  lordship's  course  is 
to  make  wonders  plain,  and  not  plain  things  wonders;  and 
that  experience  likewise  must  be  broken  and  grinded,  and  not 
whole,  or  as  it  groweth.  And  for  use ;  his  lordship  hath 
often  in  his  mouth  the  two  kinds  of  experiments,  experimenta 
fructlfcra  and  experimenta  lucifera:  experiments  of  Use,  and 
experiments  of  Liglit :  and  he  reportcth  himself,  whether  he 
were  not  a  strange  man,  that  should  think  that  light  hath  no 
use,  because  it  hath  no  matter.  Further,  his  lordship  thought 
good  also  to  add  unto  many  of  the  experiments  themselves 
some  rfoss  of  the  causes  :  that  in  the  succeeding!:  work  of  inter- 
preting  nature  and  framing  axioms,  all  things  may  be  in  more 
readiness.  And  for  the  causes  herein  by  him  assigned;  hi^ 
lordship  persuadeth  himself,  they  are  far  more  certain  than 
those  that  are  rendered  by  others ;  not  for  any  excellency  <>* 
his  own  wit  (as  his  lordship  is  wont  to  say),  but  in  respect  oi 
his  continual  conversation  with  nature  and  experience.  H^ 
did  consider  likewise,  that  by  this  addition  of  causes,  roen*^ 
mm(\a  (which  make  so  much  haste  to  find  out  the  causes  *>• 
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p)  would  not  think  themselves  utterly  lost  in  a  vast  wood 
cperience,  but  stay  upon  these  causes  (such  as  they  are) 
tie,  till  true  axioms  may  be  more  fully  discovered.  I  have 
i  hid  lordship  say  also,  that  one  great  reason  why  he 
Id  not  put  these  particulars  into  any  exact  method  (though 
lat  looketh  attentively  into  them  shall  find  that  they  have 
ret  order)  was  because  he  conceived  that  other  men  would 
think  that  they  could  do  the  like,  and  so  go  on  with  a 
ler  collection ;  which,  if  the  method  had  been  exact,  many 
d  have  despaired  to  attain  by  imitation.  As  for  his  lord- 
3  love  of  order,  I  can  refer  any  man  to  his  lordship's  Latin 
,  De  Augmentis  Scientiarum  ;  which  (if  my  judgment  be 
fling)  is  written  in  the  exactest  order  that  I  know  any 
ng  to  be.  I  will  conclude  with  an  usual  speech  of  his 
hip's  ;  That  tiiis  work  of  his  Natural  History  is  the  world 
od  made  it,  and  not  as  men  have  made  it ;  for  that  it  hath 
ing  of  imagination. 

W.  RAWLEY. 


is  epistle  b  the  same  that  should  have  been  preiixed  to  this  book  if 
rdship  had  lived. 


Tom, 
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Experiments  in  consort  touching  the  straining  and  passing  of 
bodies  one  through  another  ;   which  they  call  Percolatioih 

!•  Dig  a  pit  upon  the  sea-shore,  somewhat  above  the  high-water 
mark,  and  sink  it  as  deep  as  the  low-water  mark ;  and  as  the 
tide  Cometh  in,  it  will  fill  with  water,  fresh  and  potable.  This 
is  oommonly  practised  upon  the  coast  of  Barbary,  where  other 
fiesh  water  is  wanting.  And  Csesar  knew  this  well  when  he 
was  besieged  in  Alexandria:  for  by  digging  of  pits  in  thesea- 
iiiore,  he  did  frustrate  the  laborious  works  of  the  enemies, 
which  had  turned  the  sea-water  upon  the  wells  of  Alexandria ; 
and  so  saved  his  army,  being  then  in  desperation.'  But  Cassar 
mistook  the  cause,  for  he  thought  that  all  sea-sands  had  natural 
springs  of  fresh  water.  But  it  is  plain  that  it  is  the  sea- water ; 
because  the  pit  filleth  according  to  the  measure  of  the  tide  ^ ; 
and  the  sea-water  passing  or  straining  through  the  sands 
leaveth  the  saltness. 

2.  I  remember  to  have  read  that  trial  hath  been  made 
ef  salt  water  passed  through  earth,  through  ten  vessels  one 
within  another,  and  yet  it  hath  not  lost  his  saltness,  as  to  be- 
eome  potable :  but  the  same  man  saith,  that  (by  the  relation  of 
another)  salt  water  drained  through  twenty  vessels  hath  become 
firedu*     This  experiment  seemeth  to  cross  that  other  of  pits 

'  Hirtiof,  De  BeHo  Alezandrino,  c  8.  and  9.  ;  tnd  see  Aristot  Prob.  tect  zxiU.  21. 
Wl87. 

*  WellB  of  firesta  water  close  upon  the  sea  shore  sometimes  ebb  and  flow  with  the 
tide.  But  this  aiisn  from  the  comparative  levity  of  the  fresh  water,  in  consequence 
of  which  it  is,  so  to  speak,  floated  up  when  the  tide  comes  in.  Or  it  may  arise  from 
ite  presence  of  compressed  air  in  the  interstices  of  the  soil  which  lies  between  the 
ftcsh  and  the  salt  water;  an  explanation  which  appears  to  be  confirmed  by  recent 
fi^rriineiiU  on  the  sul^ject  of  drainage. 

.  a  Tiyg  statement  is  taken  from  J.  B.  Porta.     See  his  \aturai  Maufict  zz.  1.     Arl- 
iB  nq^port  of  the  opIi^QD  that  fish  are  nourished  by  the  fresh  water  preeent  In^ 
wm^  ilrtH  lliia  ft  etoed  vmel  of  thin  wax  Inunened  tot  a  oertaia  (hne  lo  tbt  tea 
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made  by  the  sea-side ;  and  yet  but  In  part,  if  it  be  true  that 
twenty  repetitions  do  the  effect.    But  it  is  worth  the  note,  bow 
poor  the  imitations  of  nature  are  in  conmion  course  of  experi- 
ments, except  they  be  led  by  great  judgment,  and  some  good 
light  of  axioms.    For  first,  there  is  no  small  difference  between 
a  passage  of  water  through  twenty  small  vessels,  and  through 
such  a  distance   as   between   the  low-water  and  high-water 
mark.     Secondly,  there  is  a  great  difference  between  earth  and 
sand ;  for  all  earth  hath  in  it  a  kind  of  nitrous  salt,  from  which 
sand  is  more  free ;  and  besides  earth  doth  not  stnun  the  water 
so  finely  as  sand  doth.     But  there  is  a  third  point  that  I  soa- 
pect  as  much  or  more  than  the  other  two ;  and  that  is,  that  in 
the  experiment  of  transmission  of  the  sea^water  into  Ae  pits 
the  water  riseth ;  but  in  the  experiment  of  transmission  of  the 
water  through  the  vessels  it  falleth.   Now,  certain  it  is  that 
the  Salter  part  of  water  (once  salted  throughout)  goeth  to  the 
bottom.     And  therefore  no  marvel  if  the  draining/ of  water 
by  descent  doth  not  biake  it  fresh.     Besides,  I  do  somewhat 
doubt  that  the  very  dashing  of  the  water  that  cometh  from 
the  sea  is  more  proper  to  strike  off  the  salt  part,  than  where 
the  water  slideth  of  iier  own  motion. 

3.  It  seemeth  percolation,  or  transmission,  (which  is  commonlj 
called  strambig)  is  a  good  kind  of  separation ;  not  only  of  tliick 
from  thin,  and  gross  from  fine,  but  of  more  subtile  natures ;  and 
varieth  according  to  the  body  through  which  the  transmission 
is  made :  as  if  through  a  woollen  bag,  the  liquor  leaveth  the 
fatness ;  if  through  ^  sand,  the  saltness,  &c  They  speak  of 
severing  wine  from  water,  passing  it  through  ivy  wood,  or 
through  other  the  like  porous  body;  but  non  constat.^ 

4.  The  gum  of  trees  (which  we  see  to  be  commonly  shining 
and  clear)  is  but  a  fine  passage  or  straining  of  the  juice  of  the 
tree  through  the  wood  and  bark.  And  in  like  manner,  ConiujlL 
diamonds  and  rock  rubies  (which  are  yet  more  resplendent  than 
gums)  are  the  fine  exudations  of  stone. 

5.  Aristotle  giveth  the  cause,  vainly,  why  the  feathers  of 
birds  are  of  more  lively  colours  than  the  hairs  of  beasts;  for  no 
beast  hath  any  fine  azure,  or  carnation,  or  green  hair.  He 
saith,  it  is  because  birds  are  more  in  the  beams  of  the  sun  than 

is  found  to  contain  fresh  water.  If  tbis  is  true,  the  explanation  probaUj  b,  iSbd  tkf 
temperature  of  the  sea  at  the  depth  to  which  the  vetsel  la  sunk  haiqpeni  to  ba  Uto* 
the  dew  point  of  the  air  at  the  surfece. 

*  Pliuy,  ztL  63. ;  and  Cato,  De  Re  Rustidl,  czL 
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st8 ' ;  but  that  is  manifestly  untrue ;  for  cattle  are  more  in 
san  than  birds,  that  live  commonly  in  the  woods,  or  in  some 
;rt  The  true  cause  is,  that  the  excrementitious  moisture 
iving  creatures,  which  maketh  as  well  the  feathers  in  birds 
le  hair  in  beasts,  passeth  in  birds  through  a  finer  and  more 
^te  stnuner  than  it  doth  in  beasts :  for  feathers  pass  through 
Is ;  and  hair  through  skin. 

The  •  clarifying  of  liquors  by  adhesion  is  an  inward  per- 
tion ;  and  is  effected  when  some  cleaving  body  is  mixed 
agitated  with  the  liquors ;  whereby  the  grosser  part  of  the 
)r  sticks  to  that  cleaving  body,  and  so  the  finer  parts  are 
1  from  the  grosser.  So  the  apothecaries  clarify  their  syrups 
w^hites  of  eggs,  beaten  with  the  juices  which  they  would 
fy ;  which  whites  of  eggs  gather  all  the  dregs  and  grosser 
s  of  the  juice  to  them ;  and  after  the  syrup  being  set  on 
fire,  the  whites  of  eggs  themselves  harden,  and  are  taken 
u  So  hippocras  ^  is  '■  clarified  by  mixing  with  milk,  and 
ing  it  about,  and  then  passing  it  through  a  woollen  bag, 
:h  they  call  Hippocrates  Sleeve ;  and  the  cleaving  nature 
le  milk  draweth  the  [)owder  of  the  spices  and  grosser  parts 
he  liquor  to  it;  and  in  the  passage  they  stick  upon  the 
lien  bag. 

The  clarifying  of  water  is  an  experiment  tending  to 
th ;  besides  the  pleasure  of  the  eye,  when  water  is  crystal- 
It  is  efiected  by  casting  in  and  placing  pebbles  at  the 
[  of  a  current,  that  the  water  may  strain  through  them. 

Tt  may  be,  percolation  dothjnot  only  cause  clearness  and 
idour,  but  sweetness  of  savour;  for  that  also  folio  we  th  as 

as  clearness,  when  the  finer  parts  are  severed  from  the 
sen  So  it  is  found,  that  the  sweats  of  men  that  have 
h  heat,  and  exercise  much,  and  have  clean  bodies  and  fine 
9,  do  smell  sweet ;  as  was  said  of  Alexander  ^ ;  and  we  see 
monly  that  gums  have  swoet  odours. 

;ather  that  hair  is  not  susceptible  of  the  action  of  the  8un*8  rays  as  feathers  are. 
ristut.  De  Coloribtis,  6.  It  Is  remarkable  that  almost,  if  not  absolutely,  the  only 
in  which  hair  exhibits  something  of  the  iridescent  lustre  of  which  the  feathers 
ds  and  the  scales  of  fishes  offer  so  many  examples,  is  that  of  an  animal  of  bur- 
^  habits  ;  the  chrysochloris  ur  cape  mole,  of  which  several  species  are  Icnown. 
[ippocras  was  made  oy  boiling  together  red  wine  and  spice.  Its  name  is  of  course 
J  from  its  being  strained  in  the  manner  described  in  the  text  See  Strutt, 
en  and  Customa,  ill.  74.  and  compare  Hippocrates,  De  AfTectionibus,  il.  p.  42U. 
hnli  edittoo. 

laturli  In  Aleiaodr.  ii.  666.  Lord  Herbert  of  Cherbury  afflrmi  that  hb  per^ 
■tfmdinti  eoaXA  t-ituy  (bat  b«  poaaetsed  tbia  adfintagcu     ^nxL  H^n^y  Afor^ 

s  8       C.9U  Id  Snitll  his  oM^  sw««:( 
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£jperimeuts  in  eansart  touching  motion  of  bodies  upon  their 

pressure. 

9.  Take  a  glass,  and  put  water  into  it,  and  wet  your  finger, 
and  draw  it  round  about  the  lip  of  the  glass,  pressing  it  some- 
what hard ;  and  after  you  have  drawn  it  someffew  times  about, 
h  will  make  the  water  frisk  and  sprinkle  up  in  a  fine  dew. 
This  instance  doth  excellently  demonstrate  the  force  of  compre^ 
sioQ  in  a  solid  body.  For  whensoever  a  solid  body  (as  wood, 
stone«  metal,  &c.)is  pressed,  there  is  an  inward  timiult  b  the 
ports  thereof,  seeking  to  deliver  themselves  from  the  com- 
pression. And  this  is  the  cause  of  all  violent  motion.  Wherem 
ir  is  strange  in  the  highest  degree,  that  this  motion  hath  never 
been  observed  nor  inquired ;  it  being  of  all  motions  the  most 
common,  and  the  chief  root  of  all  mechanical  operations.  Tbb 
motion  worketh  in  round  at  first,  by  way  of  proof  and  search 
which  way  to  deliver  itself;  and  then  worketh  in  progress, 
where  it  fitideth  the  deliverance  easiest  In  liquors  this  motion 
is  visible ;  for  all  liquors  strucken  make  round  circles,  and 
withal  dash :  but  in  solids  (which  break  not)  it  is  so  subtile,  ^ 
it  is  invisible  t  but  nevertheless  bewrayeth  itself  by  manj 
effects :  as  in  tliis  instance  whereof  we  speak.*  For  the  pressure 
of  the  finjrer,  furthered  by  the  wetting  (because  it  sticketh  so 
much  the  better  unto  the  lip  of  the  glass)  after  some  con- 
tinuance«  putteth  all  the  small  parts  of  the  glass  into  work, 
ihit  they  strike  the  water  sharply ;  from  which  percussion  that 
sprinkling  cometh. 

U\  If  you  strike  or  pierce  a  solid  body  that  is  brittle,  tf 
gla^  or  siu!ar«  it  breaketh  not  only  where  the  immediate  force 
is ;  hut  breaketh  all  about  into  shivers  and  fitters;  the  motion, 
ujvn  the  pn?ssure,  searching  all  ways,  and  breaking  where  it 
S:^loth  the  Kxly  weakest 

11.  The  (x^wder  in  shot,  being  dilated  into  such  afiametf 
envlurvth  not  compression,  moveth  likewise  in  round,  (the  flame 
bciitC  in  the  nature  of  a  liquid  body)  sometimes  recoiling,  some- 
t'tttos  brvaking  the,piece,  but  generally  discharging  the  bullet, 
Kvau^  there  it  findeth  easiest  deliverance. 

\  2,  This  motion  upon  pressure,  and  tlie  reciprocal  thereof, 
^hich  is  motion  upon  tensure,  we  use  to  call  (by  one  common 

TV  w^otiMi  Ktf  (WBllBttity  of  the  c«rth*8  surface,  observed  in  violent  eartbqoikt^ 
K»v««4HNt«4  bv  Humboldt  to  this  dtss  of  phenomena;  the  etrthqnakf  beiic i> 
tn^^  m  JMilVk  Md(hi  tew  cAlkd  it,  a  mvfia  x^om¥, 
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tune)  moHam  of  fbir^;  wliiali  is,  when  *aj  body,  being 
(oneA  to  a  pretenutanl  extent  or  dlmen^toa,  dclivcreth  and 
>¥-"toreth  iteelf  lo  the  i»taral:  ma  wb«n  a  blown  biwliler  (pre«$eil) 
rieeth  again ;  or  wkeo  leather  or  doth  tentured  sjiring  bot-k. 
Tlie^  two  motions  (of  wfaicfa  there  bo  infiult*;  iustancvs)  we 
B^il  handle  in  due  place. 

13.  This  motion  upon  pressure  b  excellently  aliso  dcmon- 
rtrated  in  sonnda ;  as  when  one  chimeih  ujwn  a  bell,  it  soiiudctli ; 
hut  as  9oon  as  he  layeth  his  ^ad  upon  it,  tltc  sound  ceasctli. 
And  »o  the  sound  of  a  virginal  string,  as  soon  as  the  quill  of  tlie 
JHck  falleth  from  it,  stoppsth.  For  the^  ^ound.i  are  produt'ed 
by  the  subtile  percussion  of  the  minute  parta  of  the  bell  ot 
Btring  npon  the  air ;  all  one,  as  the  water  is  caused  to  leap  by 
the  subtile  percussion  of  the  minute  [uirls  i>f  the  ^hi.is  u]K)n  llie 
water,  whereof  we  spake  a  little  befure  in  the  »i:ith  ex|>ei'i- 
ment.  For  you  must  not  take  it  t<t  be  the  local  shuking  of  the 
bell  or  string  that  doth  it :  as  we  shall  fully  declare  when  we 
come  hereafter  to  handle  sounds. 

Experiment*  in  consort  tovrhtng  separations  ofbodle-t  fiy  treiifht.^ 
U.  Take  a  glass  with  a  belly  and  a  long  neb ;  fill  the  bflly 
{in  part)  with  water:  take  also  another  glass,  whcri'int*i  pit 
claret  wine  and  water  mingled ;  reverse  the  first  glass,  witli  tJiu 
WUy  upwards,  stopping  the  neb  with  your  finger ;  then  dip  tlio 
mouth  of  it  within  the  second  glass,  and  remove  your  finger . 
cunttnue  it  in  that  posture  for  a  time ;  and  Jt  wilt  unuiinglu  the 
*ine  frum  the  water;  the  wine  ascending'  and  scttlinj^  in  the 
top  of  the  upper  glass;  and  the  water  deycoiiding  and  settling 
m  tiie  bottom  of  the  lower  glass.*  The  passage  is  ujtjMtrcnt  tn 
tlie  eye ;  for  you  shall  see  the  wine,  as  it  were  in  a  email  vein, 
nising  through  the  water.  For  handsomeness  sake  (bocauso  tho 
■orking  requlreth  some  small  time)  it  were  good  you  bang  ihu 
'i|>per  glass  niton  a  nail.  But  as  soon  as  there  is  gathered  mt 
"iiicli  pure  and  unmixed  water  in  the  bottom  of  llif  lower  glui"i 
*"lli!tt  the  mouth  of  the  upper  gla^s  dippeth  into  it,  the  niotiim 
cenMih, 
15.  Let  the  upper  glass  be  wine,  and  the  lower  water ;  tlwi'tt 

'  Dirwnfvrlinrntiire  takdi  from  Potla't  NbIitiiI  lUagir,  »»I1I.  I.  ■ml  8. 

'  IW  aliir  aiul  «iUtt  ire  Dul  wpiratcd  Oum  one  anulbcr ;  all  that  Ukn  |>Ui:«  I* 
tbn  ihc  ntir  runwlnnt  Ja  Itae  ujiper  glm  <lfx-rnil)  llirougli  iHc  wiriv  mill  watir 
'"Vnt  pmrpHMr  miilnit  ullh  U,  ■nd  •tIIIb  at  the  butUiii.  Thr  (aw  la  UM  «f  Mf 
■<Ui  i^uuknun,  gnliully  bwuniiuK  hUIjIf. 
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folio  weth  no  motion  at  all.  Let  the  upper  glass  be  water  pore, 
the  lower  water  coloured ;  or  contrariwise ;  there  foUol^retli  no 
motion  at  all.  But  it  hath  been  tried^  that  though  the  mixtare 
of  wine  and  water  in  the  lower  glass  be  three  parts  water  and 
but  one  wine,  yet  it  doth  not  dead  the  motion.  This  separation 
of  water  and  wine  app^arethto  be  made  by  weight;  for  it  must 
be  of  bodies  of  unequal  weight,  or  else  it  worketh  not;  and  the 
heavier  body  must  ever  belin  the  upper  glass.*  But  then  note 
witlial,  that  the  water  being  made  penile,  and  there  hemg  a 
great  weight  of  water  in  the  belly  of  the  glass,  sust^ed  by  a 
small  pillar  of  water  in  the  neck  of  the  glass,  it  is  that  which 
setteth  the  motion  on  work :  for  water  and  wine  in  one  glassj 
with  long  standing,  will  hardly  sever. 

1 6.  This  experiment  would  be  extended  from  mixtures  of 
several  liquors,  to  simple  bodies  which  consist  of  several  similar 
parts.  Try  it  therefore  with  brine  or  salt  water,  and  fredi 
water;  placing  the  salt  water  (which  is  th^heavier)  in  the 
upper  glass ;  and  see  whether  the  fresh  will  come  above.  Try 
it  also  with  water  thick  sugared,  and  pure  water;  and  see 
whether  the  water  which  cometh  above  will  lose  his  sweet- 
ness :  for  which  purpose  it  were  good  there  were  a  little  cock 
made  in  the  belly  of  the  upper  glass. 

.Experiments  in  consort  touching  judicious  and  accurate  infusion*} 

both  in  liquors  and  air. 

17.  In  bodies  containing  fine  spirits  which  do  easily  dissi- 
pate, when  you  make  infusions,  the  rule  is,  A  short  stay  of  the 
body  in  the  liquor  receiveth  the  spirit ;  and  a  longer  stay  con- 
Ibundeth  it ;  because  it  draweth  forth  the  earthy  part  withal, 
which  embaseth  the  finer.  And  therefore  it  is  an  error  in 
physicians  to  rest  simply  upon  the  length  of  stay,  for  increasing 
the  virtue.  But  if  you  will  have  the  infusion  strong,  in  those 
kinds  of  bodies  which  have  fine  spirits,  your  way  is  not  to  gi^^ 
longer  time,  but  to  repeat  the  infusion  of  the  body  oftener. 
Take  violets,  and  infuse  a  good  pugil  of  them  in  a  quart  of 
vinegar ;  let  them  stay  three  quarters  of  an  hour,  and  take  them 
forth  ;  and  refresh  the  infusion  with  like  quantity  of  new  violets, 
seven  times ;  and  it  will  make  a  vinegar  so  fresh  of/ the  flower, 
us  if  a  twelvemonth  after  it  be  brought  you  in  a  saucer,  you 
shall  smell  it  before  it  come  at  you.  Note,  that  it  smelleth 
more  perfectly  of  the  flower  a  good  while  after  than  at  first 

*  Of  course ;  as  iu  tbe  contrary  case  Uie  equilibrium  is  stable. 
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I.  This  rule  which  we  have  given^  Is  of  singular  use  for 
preparations  of  medicines  and  other  infusions.  As  for  ex- 
e :  the  leaf  of  burrage  hath  an  excellent  spirit  to  repress 
uliginous  vapour  of  dusky  melancholy^  and  so  to  cure  mad- 
;  but  nevertheless,  if  the  leaf  be  infused  long,  it  yieldeth 
but  a  raw  substance,  of  no  virtue :  therefore  I  suppose 
if  in  the  must  of  wine  or  wort  of  beer,  while  it  worketh, 
e  it  be  tunned,  the  burrage  stay  a  small  time,  and  be 
changed  with  fresh ;  it  will  make  a  sovereign  drink  for 
icholy  passions.  And  the  like  I  conceive  of  orange 
rs. 

Rhubarb  hath  manifestly  in  it  parts  of  contrary  opera- 
:  parts  that  purge,  and  parts  that  bind  the  body :  and  the 
ie  ^  looser,  and  the  latter  lie  deeper :  so  that  if  you  infuse 
irb  for  an  hour  and  crush  it  well,  it  will  purge  better,  and 
the  body  less  afteijthe  purging,  than  if  it  stood  twenty- 
iiours.  This  is  tried.  But  I  conceive  likewise,  that  by  re- 
[ig  the  infusion  of  rhubarb  several  times,  (as  was  said  of 
A,)  letting  each  stay  in  but  a  small  time,  you  may  make  it 
ong  a  purging  medicine  as  scammony.  And  it  is  not  a 
thing  won  in  physic,  if  you  can  make  rhubarb,  and  other 
lines  that  are  benedict,  as  strong  purgers  as  those  that  are 
nthout  some  malignity. 

.  Purging  medicines,  for  the  most  part,  have  their  pur- 
e  virtue  in  a  fine  spirit;  as  appeareth  by  that  they  endure | 
oiling  without  much  loss  of  virtue.  And  therefore  it  is  of 
use  in  physic,  if  you  can  retain  the  purging  virtue,  and 
away  the  unpleasant  taste  of  the  purger ;  wliich  it  is  like 
nay  do,  by  this  course  of  infusing  oft,  with  little  stay.  For 
probable  that  the  horrible  and  odious  taste  is  the  grosser 

.  Generally,  the  working  by  infusions  is  gross  and  blind, 
)t  you  first  try  the  issuing  of  the  several  parts  of  the  body, 
li  of  them  issue  more  speedily,  and  which  more  slowly ; 

0  by  apportioning  the  time,  can  take  and  leave  that  quality 

1  you  desire.  This  to  know,  there  be  two  ways ;  the  one 
Y  what  long  stay  and  what  short  stay  worketh,  as  hath 
said  ;  the  other  to  try  in  order  the  succeeding  infusions  of 
md  the  same  body,  successively,  in  several  liquors.  As 
lample;  take  orange-pills,  or  rosemary,  or  cinnamon^  or 

>  Lay  to  the  original.  In  botb  places. — J,  S, 
*  hmtkt9roB9€rpaH.     Ed.  1635.  —  /  & 
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what  you  will;  and  lot  tlicm  inFiise  Im'.f  an  hour  in  water 
then  take  them  out,  and  infuse  tliem  again  in  other  water;  a>»*7 
BO  the  third  time:  and  then  taste  and  consider  the  first  wntc^r, 
the  second,  and  the  third;  and  you  will  find  them  differlrig^, 
not  only  in  strength  and  wenkness,  but  otherwise  in  ta^te  ■cir 
odour;  for  it  may  be  the  first  water  will  have  more  of  tlie 
scent,  as  more  fri^rant ;  and  the  second  more  of  the  taste,  S3 
more  bitter  or  biting,  &c. 

22.  Infusions  in  air  (for  so  we  may  well  call  odours)  have  t^ie 
same  diversities  with  infusions  in  water;  in  that  the  Beve^c~ot 
odours  (which  are  in  one  flower  or  other  body)  issue  at  sevem^ 
times ;  some  earlier,  some  later.  So  we  find  that  violets,  woc»J- 
bines,  strawberries,  yield  a  pleasing  scent,  that  cometh  |  for— tti 
first ;  but  soon  after  an  ill  scent,  quite  differing  from  the  forme  »" ; 
which  is  caused  not  so  much  by  mellowing,  as  by  the  ]m-*s 
issuing  of  the  grosser  spirit. 

23.  Aa  we  may  desire  to  extract  the  finest  spirits  in  some 
cases,  BO  we  may  desire  also  to  discharge  them  (as  hurtful)   in 
some  other.    So  wine  burnt,  by  reason  of  the  evaporating  of  ll>e     I 
finer  spirit,  inllameth  less,  and  is  best  in  agues :  opium  leese^Ji     I 
some  of  his  poisonous  quality,  if  it  be  vapoured  out,  mingle?"     | 
with  spirit  of  wine,  or  the  like:  sean  loaeth  somewhat  of  !»«( 
wiuduicBs  by  decocting;  and  (generally)  subtile  or  windy  spiri  ■*■* 
are  token  off  by  incension  or  evaporation.     And  even  in  i**" 
fusions  in  things  that  are  of  too  high  a  spirit,  you  were  bett^^^ 
pour  off  the  first  infusion,  after  a  small  time,  and  use  the  latte  * 

Experiment  solitary  touching  the  apjietitf  of  continuation  w      ^M 
li'juidt.  ^H 

24.  Bubbles  are  in  the  form  of  an  hemisphere ;  wr  withii^-^ 
and  a  little  skin  of  water  withimt:  and  it  seemeth  somewha.-  * 
strange,  that  the  air  should  rise  so  swiftly  while  it  is  in  th^ 
water ;  and  when  it  cometh  to  the  top,  should  be  stayed  by  sC 
weak  a  cover  as  that  of  the  bubble  is.     But  as  for  the  swift 
ascent  of  the  air,  while  it  is  under  the  water,  that  is  a  motion 

of  percussion  from  the  water;  which  itself  descending  driveth 
»ip  the  air ;  and  no  motion  of  levity  in  the  air.  And  this  De- 
mocritus  called   molus  plag<e,^       In  this  common   experiment. 
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of  the  inclosure  of  the  bubble  is,  for  that  the  appetite 
eparation  or  discontinuance  (which  in  solid  bodies  is 
also  in  liquors,  though  fainter  and  weaker ;  as  we  see 
the  bubble :  we  see  it  also  in  little  glasses  of  spittle  i 
ren  make  of  rushes ;  and  in  castles  of  bubbles,  which 
:e  by  blowing  into  water,  having  obtained  a  little 
tenacity  by  mixture  of  soap :  we  see  it  also  in  the 
of  water,  which,  if  there  be  water  enough  to  follow, 
themselves  into  a  small  thread,  because  they  will  not 
le  ;  but  if  there  be  no  remedy,  then  they  cast  them' 

0  round  drops;  which  is  the  figure  that  saveth  the 
)t  from  discontinuance :  the  same  reason  is  of  the 

of  the  bubble,  as  well  for  the  skin  of  water,  as  foijthe 
i;  for  the  air  likewise  avoideth  discontinuance;  and 
easteth  itself  into  a  round  figure.  And  for  the  stop 
:  of  the  air  a  little  while,  it  sheweth  that  the  air  of 

little  or  no  appetite  of  ascending. 

• 
lent  solitary  touching  the  making  of  artificial  springs. 

e  rejection  which  I  continually  use  of  experiments 
;  appeareth  not)  is  infinite ;  but  yet  if  an  experiment 
)le  in  the  work,  and  of  great  use,  I  receive  it,  but 
as  doubtful.  It  was  reported  by  a  sober  man,  that 
al  spring  may  be  made  thus.  Find  out  a  hanging 
herel  there  is  a  good  quick  fall  of  rain-water.  Lay 
jgh  of  stone,  of  a  good  length,  three  or  four  foot  deep 

1  same  ground ;  with  one  end  upon  the  high  ground, 
upon  the  low.     Cover  the  trough  with  brakes  a  good 

and  cast  sand  upon  the  top  of  the  brakes.  You  shall 
he)  that  after  some  showers  are  past,  the  lower  end 
ough  will  run  like  a  spring  of  water:  w^hich  is  no 

it  hold  while  the  rain-water  lasteth ;  but  he  said  it 
itinue  long  time  after  the  fain  is  past :  as  if  the  water 
^ly  itself  upon  the  air,  by  the  help  of  the  coldness  and 
ion  of  the  earth,  and  the  consort  of  the  first  water. 

ent  solitary  touching  the  venomous  quality  of  maiCs 

flesh, 

e  French  (which  put  off  the  name  of  th«  French 

tion  between  the  atoms.     See  Mullach.  DemoeriU  Abdtr,  Optr,  FVwy; 
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disease  unto  the  name  of  the  disease  of  Naples)  do  report,  that 
at  the  siege  of  Naples  there  were  certain  wicked  merchants 
that  barrelled  up  man's  flesh  (of  some  that  had  been  lately  Blain 
in  Barbary)  and  sold  it  for  tunney ;  and  that  upon  that  foul 
and  hiorh  nourishment  was  the  ori<jinal  of  that  disease.'  Which 
may  well  be  A  for  that  it  is  certain  that  the  cannibals  in  the 
West  Indies  eat  man's  flesh ;  and  the  West  Indies  were  full  of 
the  pocks  when  they  were  first  discovered ;  and  at  this  day  the 
mortalest  poisons  practised  by  the  West  Indians  have  aome 
mixture  of  the  blood  or  fat  or  flesh  of  man ;  and  divers  witches 
and  sorceresses,  as  well  amongst  the  heathen  as  amongst  the 
christians,  have  fed  upon  man's  flesh,  to  aid  (as  it  seemeth)  their 
imagination  with  high  and  foul  vapours. 

Experiment  solitary  touching  the  version  and  transmutation  ofoxr 

into  water, 

27.  It  seemeth  that  there  >be  these  ways  (in  likelihood)  of 
version  of  vapours  or  air  into  (water  and  moisture.  The  first  is 
cold ;  which  doth  manifestly  condense ;  as  we  see  in  the  con- 
tracting of  the  air  in  the  weather-glass ;  whereby  it  is  a  degree 
nearer  to  water.  We  see  it  also  in  the  generation  of  springs, 
which  the  ancients  thought  (very  probably)  to  be  made  by  the 
version  of  air  into  water,  holpen  by  the  rest  which  the  air 
hath  in  those  parts;  whereby  it  cannot  di&»ipate*;  and  by 
the  coldness  of  rocks;  for  there  springs  are  chiefly  generated. 
We  see  it  also  in  the  effects  of  the  cold  of  the  middle  region  (as 
they  call  it)  of  the  air;  which  produceth  dews  and  rains.  And 
the  experiment  of  turning  water  into  ice,  by  snow,  nitre,  and 
salt  (whereof  we  shall  speak  hereafter)  would  be  transferred  to 
the  turning  of  air  into  water.  The  second  way  is  by  com- 
pression; as  in  stillatories,  where  the  vapour  is  turned  back 
upon  itself  by  the  encounter  of  the  sides  of  the  stillatory ;  and 
in  the  dew  upon  the  covers  of  boiling  pots ;  and  in  the  de^ 
towards  rain,  upon  marble  and  wainscot.  But  this  is  like  to  do 
no  great  effect ;  except  it  be  upon  vapours  and  gross  air,lthat 
are  already  very  near  in  degree  to  water.  The  third  is  that 
which  may  be  searched  into,  but  doth  not  yet  appear;  which 


•  This  story  is  told  in  Sandys's  Traveh,  p.  1 86.  (7th  edition).  Monardfs,  quoted  by 
Kapmannis,  ascribes  the  disease  to  the  had  food  to  which  the  army  was  reduced ;  but 
does  not  mention  the  use  of  human  flesh.     See  Kapmannis,  Enaiyoa. 

'  Arist  Meteor.  L  IS. 
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Ty  mingling  of  muiat  vapoura  with  air,  and  trying  if  tliey 
will  not  Ijring  a  return  of  more  water  than  the  water  was  at 
first :  for  if  bo,  that  increase  is  a  version  of  the  air-X'  herefore 
put  water  into  the  bottom  of  a  atillatory,  with  the  neh  stopped ; 
weigh  the  water  first ;  hang  in  the  middle  of  the  stillalory  a 
Urge  sponge ;  and  see  what  (juant.ity  of  water  you  can  crush 
out  of  it ;  and  what  it  is  more  or  less,  compiired  with  the  water 
epeat:  for  you  must  understand,  that  if  any  version  can  be 
wrought,  it  will  be  easiliest  done  in  small  pores;  a ud  that  is 
the  reason  why  we  prescribe  a  sponge.  l"he  fourth  way  ia 
probable  also,  though  not  apijearing;  which  is,  by  receiving 
the  air  info  the  small  pores  of  bodies :  for  (as  hath  been  said) 
every  thing  in  small  quantity  is  more  easy  for  version;  and 
tujgible  bodies  have  no  pleasure  in  the  consort  of  air,  but 
endeavour  to  subact  it  into  a  more  dense  body ;  but  in  entire 
bodies  it  ia  checked ;  because  if  the  air  sliould  condense,  there 
is  nothing  to  succeed :  therefore  it  must  be  in  loose  bodies,  as 
sand  and  powder ;  which  we  see,  if  they  He  cluae,  of  them- 
felves  gather  moisture. 

Experiment  solilary  (ovehing  the  helps  towards  the  beauty  and 
gootl  features  of  persons. 

28.  It  is  reported  by  some  of  the  ancients',  that  whelps,  or 
other  creatures,  if  they  be  put  young  into  such  a  cage  or  box 
as  they  cannot  rise  to  their  stature,  but  may  increase  in  breadth 
or  length,  will  grow  accordingly  as  they  can  get  room  ;  which 
if  it  be  true  and  feasible,  and  that  the  young  creature  so  pressed 
and  straitened*  doth  not  thereupon  die,  it  is  a  means  to  pro- 
drice  dwarf  creatures,  and  in  a  very  strange  figure.  This  Is 
reriain,  and  noted  long  since,  that  the  pressure  or  forming  of 
parts  of  creatures,  when  they  are  very  young,  doth  alter  the 
shape  Dot  a  little :  as  the  stroking  of  the  heads  of  infants 
between  the  hands  was  noted  of  old  to  make  Macrocephali : 
which  shape  of  the  head  at  that  time  was  esteemed.'  And 
the  raising  gently  of  the  bridge  of  the  nose,  doth  prevent  the 
deformity  of  a  saddle  nose.  Which  observation  well  weighed, 
may  teach  a  means  to  make  the  persons  of  men  and  women,  in 
many  kinds,  more  comely  and  better  featured  tlian  otherwise 


'  NatnFir  br  Arlalollr,  PrMrm 
'  BIppocratM,  D>  Am  Aquil  e 

'   aMMh 


IJiJ  5ATCEAL  HISTORY. 

:&£▼  vovid  be,  by  the  forming  and  shaping  of  them  in  tbeif 
ms  bj  stroking  up  the  calves  of  the  legs,  to  keep  them 
fidEng  down  too  low ;  and  by  stroking  up  the  forehead, 
to  keep  than  from  being  low-foreheaded.  And  it  is  a  common 
prmctioe  to  swathe  infants,  that  they  may  grow  more  straight  and 
better  shaped :  and  we  see  young  women,  by  wearing  straight 
bodies,  keep  themselves  from  being  gross  and  corpulent 

Experiment  solitary  touching  the  condensing  of  air^  in  such  sort 
as  it  mag  put  on  toeight  and  yield  nourishment 

29.  Onions,  as  they  hang,  will  many  of  them  shoot  forth; 
and  so  will  penny-royal ;  and  so  will  an  herb  caUed  orpin  \ 
with  which  they  use  in  the  country  to  trim  their  houses, 
binding  it  to  a  lath  or  stick,  and  setting  it  against  a  wall  We 
see  it  likewise,  more  especially,  in  the  greater  semper-vive, 
which  will  put  out  branches,  two  or  three  years :  but  it  is  true, 
that  commonly  they  wrap  the  root  in  a  cloth  besmeared  with 
oil,  and  renew  it  once  in  half  a  year.  The  like  is  reported  by 
some  of  the  ancients,  of  the  stalks  of  lilies.'  The  cause  is ;  for 
that  these  plants  have  a  strong,  dense,  and  succulent  moisture, 
which  is  not  apt  to  exhale ;  and  so  is  able,  from  the  old  store^ 
without  drawing  help  from  the  earth,  to  suffice  the  sprouting 
of  the  plant :  and  this  sprouting  is  chiefly  in  the  late  spring  or 
early  smnmer ;  which  are  the  times  of  putting  forth.  We  see 
also,  that  stumps  of  trees  lying  out  of  the  ground,  will  put 
forth  sprouts  for  a  time.  But  it  is  a  noble  trial,  and  of  very 
great  consequence,  to  try  whether  these  things,  in  the  sprout- 
ing, do  increase  weight ;  which  must  be  tried  by  weighing 
them  before  they  be  hanged  up,  and  afterwards  again  when 
they  are  sprouted,*  For  if  they  increase  not  in  weight,  then  it 
is  no  more  but  this ;  that  what  they  send  forth  in  the  sprout 
they  leese  in  some  other  part :  but  if  they  gather  weight,  then 
it  is  magnale  naturcB ;  for  it  showeth  that  air  may  be  made  so 
to  bo  condensed  as  to  be  converted  into  a  dense  body ;  whereas 
the  race  and  period  of  all  things,  here  above  the  earth,  is  to 


'  Sedum  Telephium.     The  greater  Sempervlve,  meiitioned  a  liftle  further  on,  is  tl»f 
gmt  houM^leek,  or  perhaps  tree  hou8e*leek.     See  Gerartl's  Herbal,  p.  510.  (It>36  ) 

•  PJIny,  xxl  13. 

*  Bacon  has  here  in  a  remarkable  manner  anticipated  a  celebrated  experiment  of 
DectnilolleV  who  showed  that  the  cactus,  which  exhibits  the  phenomenon  in  questi'fii 
actually  loses  in  weight  after  severance  from  its  root,  though  it  will  put  out  shoots  of 
Tety  considerable  length.  Compare  Aristot.  Prob.  secL  xz.  21.  and  26. 
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I  «xteDD&te  and  turn  things  to  be  more  pneumiitical  and  rare; 
and  Dot  to  be  rclrograile,  from  piieumatical  to  that  which  ia 
dense.  It  sheweth  also  that  air  can  nourish :  which  is  another 
great  matter  of  consequence.  Note,  that  to  ti^  this,  tiie  ex- 
periment of  the  aemper-vlve  must  be  made  without  oiling  the 
cloth ;  for  else,  it  may  be  the  plant  receiveth  nourishment  from 
the  olL' 

Expfimeut  solitary  tnuching  the  commiTture  of  jlamf  and  air, 
and  the  great  force  thereof. 

30.  Flame  nnd  air  do  not  mingle,  except  it  be  in  an  instant, 
or  in  the  vital  spirits  of  vegel.ables  and  li^-ing  creatures.  In  gun- 
powder, the  force  of  it  hath  been  ascribed  to  rarefaction  of  the 
mrthy  substance  into  flame ;  and  tbus  far  it  is  true :  and  then 
(fnrsooth)  it  is  become  another  element,  the  form'  whereof 
oi'cupieth  more  place ;  and  ao  of  necessity  followeth  a  dilata- 
Uon ;  and  therefore,  lest  two  bodies  should  be  in  one  place, 
there  must  needs  also  follow  an  expulsion  of  the  pellet,  or 
blowing  up  of  the  mine.  But  these  are  crude  and  ignorant 
speculations.  For  flume,  if  there  were  nothing  else,  except  it 
were  in  a  very  great  quantity,  will  be  suffocate  with  any  hard 
Wy,  such  as  a  pellet  is,  or  the  barrel  of  a  gun ;  so  as  the 
rtnme  would  not  exi)el  the  hard  body,  but  the  hard  body  would 
kill  the  flame,  and  not  suffer  it  to  kindle  or  spread.  But  the 
cfluge  of  this  so  potent  a  motion  is  the  nitre  (which  we  call 
otherwise  saltpetre)  which  having  in  it  a  notable  crude  and 
windy  spirit,  first  by  the  heat  of  the  fire  suddenly  diiateth 
iEwIf;  (and  we  know  that  simple  Mr,  being  preiernatu rally 
attenuated  by  heat,  will  make  itself  room,  and  break  and  blow 
up  that  which  resisteth  it) ;  and  secondly,  when  the  nitre  hath 
dilated  itself,  it  bloweth  abroad  the  flame,  as  an  inward  bellows. 
And  therefore  we  see  that  brimstone,  pitch,  camphire,  wild-fire, 
and  divers  other  inflammable  matters,  though  they  burn  cruelly 
nod  are  hard  to  quench,  yet  they  make  no  such  fiery  wind  as 
gunpowder  doth:  and  on  the  other  side,  we  see  that  quicksilver 
f»hich  is  a  most  crude  and  watery  \>oAj)  heated  and  pent  in, 
hath  the  like  force  with  gunpowder.     As  for  living  creatures, 

'  The  niKtnttoni  rwilalnnl  <n  thl<  pBra^raph  Inuchlng  tbf  nutrition  i>f  planti  are 
ttrcrcllniil]!  curious.  In  reality  however  ttae  plant,  thoUKli  It  loKs  by  rahalDlloa  more 
III  point  of  wrltibt  ttian  it  rrcrlvn  tnim  Vat  air,  Uueo  aciuilly  SHlmllnte  Ibc  carbon 
riMina  In  thr  rirbonlc  aclil  ot  Ihp  Ihiicr;  so  tbat  Vox  mt  iropowd  l>  Inconcluilvii!. 

■  Tbc  ■onl  i»  uicd  In  iU  »ctioliiillc  tcnii*. 
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it  is  certain  their  vital  spirits  are  a  substance  compcundcd  of  j 

an  airy  and  flam}  matter ;  and  though  air  and  flame  being  free  j 

will  not  well  mingle ;  yet  bound  in  by  a  body  that  hatli  Bome  ' 


fixing,  they  will.  For  that  you  may  best  see  in  thoae  two 
bodies  (which  are  their  aliments)  water  and  oil;  for  they  likewise 
will  not  well  mingle  of  themselves,  but  in  the  bodies  of  plants 
and  living  creatures  they  will.  It  is  no  marvel  therefore,  thtt 
a  $mall  quantity  of  spirits,  in  the  cells  of  the  brain  and  canab 
«»f  the  sinews,  are  able  to  move  the  whole  body  (which  is  of  so 
great  mass),  both  with  so  great  force,  as  in  wrestling,  leaping, 
and  with  so  great  swiftness,  as  in  playing  division  upon  the 
lute.  Such  is  the  force  of  these  two  natures^  air  and  flame, 
when  they  incorporate. 

Erperiment  solitary  touching  the  secret  nature  of  flame} 

3L  Take  a  small  wax  candle,  and  put  it  in  a  socket  of  brass 
or  iron  ;  then  set  it  upright  in  a  porringer  full  of  spirit  of  wbe 
hoateii ;  then  set  both  the  candle  and  spirit  of  wine  on  fire,  and 
you  shall  see  the  flame  of  the  candle  open  itself,  and  become 
four  or  five  times  bigger  than  otherwise  it  would  have  been; 
and  appear  in  figure  globular,  and  not  in  pyramis.  You  shall 
soe  alsi>,  that  the  inward  flame  of  the  candle  keepeth  colour, 
and  doth  not  wax  any  whit  blue  towards  the  colour  of  the 
outward  flame  of  the  spirit  of  wine.  This  is  a  noble  instance; 
wherein  two  things  are  most  remarkable :  the  one,  that  one 
flame  within  another  quencheth  not ;  but  is  a  fixed  body,  and 
continueth  as  air  or  water  do.  And.  therefore  flame  would 
still  a:?cend  upwards  in  one  greatness,  if  it  were  not  quenched 
on  the  sides :  and  the  greater  the  flame  is  at  the  bottom,  the 
higher  is  the  rise.  The  other,  that  flame  doth  not  mingle  with 
flame,  as  air  doth  with  air,  or  water  with  water,  but  only 
remaineth  contiguous  :  as  it  cometh  to  pass  betwixt  consisting 
bodies.  It  appeareth  also  that  the  form  of  a  pyramis  in  flame, 
which  we  usually  see,  is  merely  by  accident,  and  that  the  air 
about,  by  quenching  the  sides  of  the  flame,  crusheth  it,  and 
extenuatcth  it  into  that  form ;  for  of  itself  it  would  be  round; 
and  therefore  smoke  is  in  the  figure  of  a  pyramis  reversed;  for 
the  air  quencheth  the  flame  and  recciveth  the  smoke.      Note 

*  The  explanation  of  this  experiment  is  simply  tbat  in  impure  air  flames  incmoe 
in  5{z«  because  the  heated  vapour  of  which  they  are  composed  diffuses  itself  befo««  it 
meets  with  sufficient  oxygen  for  complete  combustion. 


i 
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ISO,  that  the  flame  of  the  candle,  within  the  flame  of  the  spirit 
r  wine,  is  troubled ;  and  doth  not  only  open  and  move  up- 
iidsy  but  moveth  waving,  and  to  and  fro  ;  as  if  flame  of  his 
im  nature  (if  it  were  not  quenched)  would  roll  and  turn,  as 
ell  as  move  upwards.  By  all  which  it  should  seem  that  tlie 
lestial  bodies  (most  of  them)  are  true  fires  or  flames,  as  the 
oics  held ;  more  fine  (perhaps)  and  rarified  than  our  flame 
For  they  are  all  globular  and  determinate ;  they  have  rota- 
>n;  and  they  have  the  colour  and  splendour  of  flame:  so 
It  flame  above  is  durable,  and  consistent,  and  in  his  natural 
loe;  but  with  us  it  is  a  stranger,  and  momentany,  and 
pure ;  like  Vulcan  that  halted  with  his  fall. 

tperiment  solitary  touching  the  different  force  of  flame  in  the 

midst  and  on  the  sides. 

32.  Take  an  arrow,  and  hold  it  in  flame  for  the  space  of  ten 
Ises;  and  when  it  cometh  forth,  you  shall  find  those  parts 
the  arrow  which  were  on  the  outsides  of  the  flame  more 
med,  blacked,  and  turned  almost  into  a  coal,  whereas  that  in 
I  midst  of  the  flame  will  be  as  if  the  fire  had  scarce  touched 
'  This  is  an  instance  of  great  consequence  for  the  discovery 
the  nature  of  flame;  and  sheweth  manifestly  that  flame 
meth  more  violently  towards  the  sides  than  in  the  midst ; 
d,  which  is  more,  that  heat  or  fire  is  not  violent  or  furious 
t  where  it  is  checked  and  pent.  And  therefore  the  Peri- 
tetics  (howsoever  their  opinion  of  an  element  of  fire  above 
e  air  is  justly  exploded)  in  that  point  they  acquit  themselves 
ell :  for  being  opposed,  that  if  there  were  a  sphere  of  fire 
at  encompassed  the  earth  so  near  hand,  it  were  impossible 
it  all  things  should  be  burnt  up ;  they  answer,  that  the  pure 
omental  fire,  in  his  own  place  and  not  irritate,  is  but  of  a 
4)derate  heat 

'Jiperiment  solitary  touching  the  decrease  of  the  natural  motion 
of  gravity  in  great  distance  from  the  earthy  or  within  some 
depth  of  the  earth. 

33.  It  is  affirmed  constantly  by  many,  as  an  usual  experi- 
ent,  that  a  lump  of  ore  in  the  bottom  of  a  mine  will  be 
unbled  and  stirred  by  two  men's  strength,  which  if  you 
iDg  it  to  the  top  of  the  earth,  will  ask  six  men's  strength  at 

The  real  Tonoo  b,  that  the  air  has  freer  access  to  the  external  i»arts  of  the  wood. 
L»IL  A  A 
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.1^  T    "^rr  T.     I:  ^  a  noble  instance,  and  Is  fit  to  be  tria 

:v    -J..     J  pf  r  s  T£rr  probable  that  the  motion  of  gravit] 

•..  ::  V   Hi:"  Ji  rj  Ziz  from  the  earth  and  also  within  tlw 

i-rinfr    *:e:*i:i<e  the  appetite   of  union  of  dense 

;•  V    ::   ii\'   i'L-r*.  '.-  r>f<poct  of  the  distance,  is  more  dull: 

i.- .  -     u  ■•iiusf  -z*i  :->iy  hath  in  part  attained  his  nature 

::   .   >  '<»ui-  iiirri  iz  :he  earth.     For  as  for  the  moving  to 

*.r.     -  n.-.L*i    v-^i.i  W-.V*  the  opinion  of  the  ancients)  it  i? » 
ta    -1  -  ■  ■-_ 

'  -■::•'.     i^.-izTr^i  :'.».'i:>k7  the  contraction  of  bodies  in  hulk, 
't    t  -■•i.-~   '•*'  71. '  75 .rt  liquid  body  with  tJie  more  solid, 

^.     "•    >  srijic":    r.:w  the  ancients  took  np  experiments 

■  -.    .   ..!■:  •::  ':.i  build  great  matters  upon  them.    The 

.  ^  .:.-.  .  :*  :r.o  best  of  them,  delivered  confidcntlv, 

^-<;.     :.  .•:  Tr'.rh  allies  will  receive  the  like  quantity 

.   V  ■^" :  have  done  if  it  had  been  empty. ^    But 

; '.  r  '.  :   tor  the  water  will  not  go  in  by  a  fifth 

^    .   1.  >;i. •{.•«.«:  that  that  fifth  part  is  the  difference 

■^    ■.  5<.'  .-■■•vaof  the  ashes ;  as  we  see  that  ashea 

.    *».   \!ri  vr^ssod,  will  lie  in  less  room  :  and  so  the 

...-  ?v:  V  :•!•.  l-.o  lvx>ser,  and  with  water  clojsor.     For 

.    '.»:•!•.:  ov:r:;iiulv,  that  the  water  itself,  bv  mix- 

^JL>    r  ;-^..  *'-^l  ?hriuk  or  draw  into  less  room, 

^i    i'.-7  K^L'.irtj  the  making  vines  more  frnitfnl 

^  ..'■..•:     ■'  sTrvdlt,  that  if  you  lay  good  store  of 

.  ,.^  v'v  «  ■:  :*-e  root  of  a  vine,    it  will  mnke  the 

».t«:  -'r^.^sj^or  better.     It  may  be  tried  with 

....-    ■  ..  ■.»^  -•  '"0  n»ot  of  a  plant  of  the  same  kind; 

^      ......  .'-'>-  Nv*.     The  cause  may  be,  for  that  the 

.  K-  .iir:!!  juice  fit  to  nourish  the  tree,  « 
.  :  «-  :vv>  -''  ihomselvcs,  though  there  were  no 
.     •A.',  x"*^  of  ijreatcr  strenscth,  robbeth  and 


A   xi*  iM  -T   X  mine  th.in  on  the  earth's  surface,  thoiiibof 

^  ..^B.    1*  V>uv:i  sui)p«*se<l.     The  fxpl.malion  is.  th-ii  *^ 

,    .*  -..    ::-u":ivMi  on  ir,  and  the  IkkIv  may  thi;ii»'W  •* 

^  ■.<«.i    »  I  s::^.i!ii'r  eUipsuid.     This  at  least  would  Ik'^*' 

^   x^-r  ?.i.i*.J  by  Messrs.  Play  fair  and  Joule  that  It* 

^ A  I."-.",  increase's  the  volume  of  the  water  iimply 

^«».jsti^a  'H:«  vvntain  ;  which  U  a  curious  approximtfii* 
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devoureth  the   nourishment,   when  they   have  drawn  it;   as 
great  fishes  devour  little. 

Experiments  in  consort  touching  purging  medicines* 

36.  The  operation  of  purging  medicines,  and  the  causes 
thereof,  have  been  thought  to  be  a  great  secret ;  and  so  accord- 
ing to  the  slothful  manner  of  men,  it  is  referred  to  a  hidden 
prapriety,  a  specifical  virtue,  and  a  fourth  quality^  and  the 
like  shifts  of  ignorance.  The  causes  of  purging  are  divers :  all 
plain  and  perspicuous,  and  throughly  maintained  by  experi- 
^ce.  The  first  is,  that  whatsoever  cannot  be  overcome  and 
digested  by  the  stomach,  is  by  the  stomach  either  put  up  by 
romit,  or  put  down  to  the  guts ;  and  by  that  motion  of  expul- 
&on  in  the  stomach  and  guts,  other  parts  of  the  body  (as  the 
orifices  of  the  veins,  and  the  like)  are  moved  to  expel  by  con- 
tent For  nothing  is  more  frequent  than  motion  of  consent 
in  the  body  of  man.  This  surcharge  of  the  stomach  is  caused 
sither  by  the  quality  of  the  medicine,  or  by  the  quantity. 
The  qualities  are  three :  extreme  bitter,  as  in  aloes,  coloquin- 
dda,  &C. ;  loathsome  and  of  horrible  taste,  as  in  agaric,  black 
iiellebore,  &c«;  and  of  secret  malignity  and  disagreement 
towards  man's  body,  many  times  not  appearing  much  in  the 
taste ;  as  in  scammony,  mechoacham^,  antimony,  &c.  And  note 
Well,  that  if  there  be  any  medicine  that  purgcth,  and  hath 
Eieither  of  the  first  two  manifest  qualities,  it  is  to  be  held  sus- 
pected as  a  kind  of  poison;  for  that  it  worketh  either  by 
corrosion,  or  by  a  secret  malignity  and  enmity  to  nature ;  and 
therefore  such  medicines  are  warily  to  be  prepared  and  used. 
The  quantity  of  that  which  is  taken  doth  also  cause  purging ; 
te  we  see  in  a  great  quantity  of  new  milk  from  the  cow ;  yea, 
^nd  a  great  quantity  of  meat ;  for  surfeits  many  times  turn  to 
purges,  both  upwards  and  downwards.  Therefore  we  see 
^nerally,  that  the  working  of  purging  medicines  comcth  two 
or  three  hours  after  the  medicines  taken  ;  fur  that  the  stomach 

'  That  is,  an  occalt  quality  not  explicable  by  the  combination  of  the  primary  quali- 
ties of  the  elements  of  which  the  body  is  composed.  Occult  qualities  are  often  called 
tertiary,  but  Bacon  apparently  supposes  that  tertiary  qualities  are  those  which  result 
thm  oombinations  ^  the  secondary,  and  therefore  ultimately  from  the  four  primary  or 
^fementary  qualities,  namely  hot,  cold,  moist,  and  dry. 

*  Mechoacban  is  the  root  of  an  American  plant;  it  takes  it^  name  firom  the  district  of 
Hezieo  from  which  it  Is  brought.  See  Frampton's  Joyful  News  out  of  the  new  found 
WmrU,  (1577)  p.  23.  Frampton's  work  is  only  a  translation  of  that  of  Nicolas  Mo- 
ldy of  which  m  LdUln  translation  by  Clusius  was  publLihed  in  1574.  I  hare  not 
the  original  work,  which  is  in  Spanish.  The  title  of  Cluslus's  translatioa  ii  Hi 
car  iKeideni.  India  delaiU, 
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first  maketh  a  proof  whether  it  can  concoct  them.    And  tlie 
like  happeneth  after  surfeits,  or  milk  in  too  great  quantity. 

37.  A  second  cause  is  mordication  of  the  orifices  of  tlie 
parts ;  especially  of  the  mesentery  veins ;  as  it  is  seen  that  salt,  or 
any  such  thing  that  is  sliarp  and  biting,  put  into  the  fundament,  ^ 
doth  provoke  the  part  to  expel ;  and  mui^tard  provoketh  sneez-  . 
ing ;  and  any  shaq)  thing  to  the  eyes  provoketh  tears.  And 
therefore  we  see  that  almost  all  purgers  have  a  kind  of  twitch- 
ing and  vellication,  besides  the  griping  which  cometh  of  wini 
And  if  this  mordication  be  in  an  over-high  degree,  it  is  little 
better  than  the  corrosion  of  poison;  and  it  cometh  to  pus 
sometimes  in  antimony,  especially  if  it  be  given  to  bodies  not 
replete  with  humours ;  for  where  humours  abound,  the  hu- 
mours save  the  parts. 

38.  The  third  cause  is  attraction:  for  I  do  not  deny, bnt 
that  purging  medicines  have  in  them  a  direct  force  of  attrac- 
tion ;  as  drawing  plaisters  have  in  surgery  :  and  we  see  sage  or 
bettony  bruised,  sneezing-powder,  and  other  powders  or  liquon 
(which  the  physicians  call  errhines)  put  into  the  nose,  draw 
phlegm  and  water  from  the  head ;  and  so  it  is  in  apophlegmir 
tisms  and  gargarisms,  that  draw  the  rheum  down  by  the  palatei 
And  by  this  virtue,  no  doubt,  some  purgers  draw  more  one 
humour,  and  some  another,  according  to  the  opinion  received: 
as  rhubarb  draweth  choler ;  scan  melancholy ;  agaric  phlegm, 
&c.  But  yet  (more  or  less)  they  draw  promiscuously.  And  note 
also,  that  besides  sympathy  between  the  purger  and  the  hnr 
mour,  there  is  also  another  cause  why  some  medicines  dr»w 
some  humour  more  than  another.  And  it  is,  for  that  some 
medicines  work  quicker  than  others :  and  they  that  draw  quick* 
draw  only  the  lighter  and  more  fluid  humours;  they  that 
draw  slow,  work  upon  the  more  tough  and  viscous  humouri 
And  therefore  men  must  beware  how  they  take  rluibarb  and  ^ 
the  like,  alone,  familiarly ;  for  it  tuketh  only  the  lightest  part 
of  the  humour  away,  and  leaveth  the  mass  of  humours  more  J 
obstinate.  And  the  like  may  be  said  of  wormwood,  which  is 
so  much  magnified. 

39.  The  fourth  cause  is  flatuosity :  for  wind  stirred  moveth 
to  expel:  and  we  find  that  (in  effect)  all  purgers  have  in  them* 
raw  spirit  or  wind ;  which  is  the  principal  cause  of  tortion  ia 
the  stomach  and  belly.  And  therefore  purgers  leese  (most  of 
them)  the  virtue,  by  decoction  ui)on  the  fire ;  and  for  that  causa 
»rc  given  chiefly  in  infusion,  juice,  or  powder. 
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40.  The  fifth  cause  is  compression  or  crushing;  na  whpii 
water  is  crushed  out  of  a  spouge ;  so  we  sec  that  taking  cold 
movelh  looseness  by  contraction  of  the  skin  and  outward  parts ; 
and  30  doth  cold  likewise  cause  rheuma  and  defluxions  from 
tlie  bead ;  and  some  astringent  plaisters  crush  out  purulent 
nmller.  This  kind  of  operation  is  not  found  tn  many  me- 
dicinea.  Myrnbalanes  have  it;  and  it  may  be  the  barks  of 
peaches :  for  this  virluo  requireth  an  aatriction ;  but  sucli  an 
•striction  as  ia  not  grateful  to  the  body  ;  (for  a  pleasing  aatric- 
tion doth  rather  bind  in  the  humours  than  expel  them):  and 
therefore  such  astriction  is  tbund  in  things  of  an  hnr*h' 
tiete. 

41.  The  sixth  cause  is  lubrefactJon  and  relaxation.  As  we 
Me  in  medicines  emollient;  such  as  are  milk,  honey,  mallows, 
lettuce,  mercurial,  pellitory  of  the  wall,  and  others.  There  is 
^  a  secret  virtue  of  relaxation  in  cold ;  for  the  heat  of  the 
bojy  bindeth  the  parts  and  humours  together,  which  cold  re- 
Lueth  ;  as  it  is  seen  in  urine,  blood,  pottage,  or  the  like; 
»hich,  if  they  be  cold,  break  and  dissolve.  And  by  tins  kind 
of  relaxation,  fear  looaenetb  the  belly :  because  the  heat  re- 
tiring inwards  towards  the  heart,  the  guts  and  other  parts 
«re  relaxed ;  in  the  same  manner  as  fear  also  causeth  trembling 
in  the  sinews.  And  of  this  kind  of  purgers  are  some  medicines 
made  of  mercury. 

42.  The  seventh  cause  ia  abstersion ;  which  is  plainly  n 
Mouring  off,  or  incision  of  the  more  viscous  humours,  and 
making  the  humours  more  fluid;  and  cutting  between  them 
Md  ihe  part.  As  is  found  in  nitrous  water,  which  seourcth 
linen  cloth  (sjieedily)  from  the  foulness.  But  this  incision  must 
le  by  a  sharpness  without  astriction :  which  we  find  in  salt, 
Wormwood,  oxymel,  and  the  like. 

43.  There  be  medicines  that  move  stools,  and  not  urine ; 
dime  other,  urine  and  not  stools.  Those  that  purge  by  stool, 
ire  aueh  as  enter  not  at  all,  or  little,  into  the  mesentery  veins ; 
but  cither  at  the  first  are  not  digestible  by  the  stomach, 
mJ  therefore  move  immediately  downwards  to  the  guts;  or 
t!ae  are  afterwards  rejected  by  the  mesentery  veins,  and  so 
turn  likewise  downwards  to  the  guts ;  and  of  these  two  kinds 
tre  moat  purgers.     But  those  that  move  urine,  are  such  as  are 

'  HurrlA  ia  Ibc  DriKlnul,  Uith  hm  anil  in  KviTal  iitbvr  iiiBLi'si  IIiuuhIi  iiul 
ty*.     But  I  luiipuw  it  \i  only  auuther  wuy  uf  Bin'lling  hurih.  —  J,  S. 
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well  digested  of  the  stomach,  and  well  received  also  of  die 
mesentery  veins ;  so  they  come  as  far  as  the  liver,  which 
sendeth  urine  to  the  bladder,  as  the  whey  of  blood ;  and  those 
medicines  being  opening  and  piercing,  do  fortify  the  operation 
of  the  liver,  in  sending  down  the  wheyey  part  of  the  blood  to 
the  reins.  For  medicines  urinative  do  not  work  by  rejection 
and  indigestion,  as  solutive  do. 

44.  There  be  divers  medicines  which  in  greater  quantity 
move  stool,  and  in  smaller  urine :  and  so  contrariwise,  somfi 
that  in  greater  quantity  move  urine,  and  in  smaller  stooL  Of 
the  former  sort  is  rhubarb,  and  some  others.  The  cause  is,  for 
that  rhubarb  is  a  medicine  which  the  stomach  in  a  small  quantity 
doth  digest  and  overcome  (being  not  flatuous  nor  loathsome) 
and  so  sendeth  it  to  the  mesentery  veins ;  and  so  being  opening, 
it  helpeth  down  urine :  but  in  a  greater  quantity,  the  stomach 
cannot  overcome  it,  and  so  it  goeth  to  the  guts.  Pepper  by 
some  of  the  ancients  is  noted  to  be  of  the  second  sort ;  which 
being  in  small  quantity,  moveth  wind  in  the  stomach  or  guts, 
and  so  expelleth  by  stool ;  but  being  in  greater  quantity,  difl- 
sipateth  the  wind  ;  and  itself  getteth  to  the  mesentery  veins, 
and  so  to  the  liver  and  reins ;  where,  by  heating  and  opening, 
it  sendeth  down  urine  more  plentifully. 

Experiments    in    consort  touching    meats  and  drinks  that  an 

most  nourishing. 

45.  We  have  spoken  of  evacuating  of  the  body ;  we  irill 
now  speak  something  of  the  filling  of  it  by  restoratives  in  con- 
sumptions and  emaciating  diseases.  In  vegetables,  there  it 
one  part  that  is  more  nourishing  than  another ;  as  grains  ant 
roots  nourish  more  than  the  leaves ;  insomuch  as  the  order  oi 
the  Foliatanes  was  put  down  by  the  pope,  as  finding  leavei 
unable  to  nourish  man's  body.*  Whether  there  be  that  differ- 
ence in  the  flesh  of  living  creatures,  is  not  well  inquired:  ^ 
whether  livers,  and  other  entrails  be  not  more  nourishing  thai 


*  Some  account  of  the  austerities  of  the  Feuillans  has  been  Riven  in  a  note  on  tb 
Novum  Organum^  vol.  i.  p.  360.  The  notion  that  they  attempted  to  live  on  leaves  hfoj 
probably  from  a  mistaken  etymology.  The  Abbey  of  Feuillans  existed  as  a  Cisterria 
monastery  long  before  the  reform  which  made  it  the  seat  of  a  new  order.  The  reason  wb 
human  beings  cannot  live  upon  grass  or  leaves  api)ears  to  be  tlic  proportion  in  whic 
vegetable  fibre  (cellulose  and  lignose)  is  present  in  those  parts  of  vegetables.  AnimaliJ 
the  solipcdes  and  the  ruminants,  to  whom  such  a  diet  is  natural,  are  adapted  by  tl 
organisation  either  of  the  stomach  or  of  the  intestines  for  the  separation  and  rQedit 
of  the  lar^o  pi-oportion  of  innutritious  matter  contained  in  their  food. 
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the  outward  flesh.  We  fiad  that  amongst  the  Romans^  a  goose's 
firer  was  a  great  delicacy;  insomuch  as  they  had  artificial 
means  to  make  it  fair  and  great ' ;  but  whether  it  were  more 
nourishing  appeareth  not.  It  is  certain  that  marrow  is  more 
nourishing  than  fat.  And  I  conceive  that  some  decoction  of 
Ixmes  and  sinews,  stamped  and  well  strained,  would  be  a  very 
noorishing  broth :  we  find  also  that  Scotch  skinck,  (which  is  a 
pottage  of  strong  nourishment)  is  made  with  the  knees  and 
sinews  of  beef,  but  long  boiled :  jelly  also,  which  they  use  for 
a  restorative,  is  chiefly  made  of  knuckles  of  veal.  The  pulp 
that  is  within  the  crafish  or  crab,  which  they  spice  and  butter, 
k  more  nourishing  than  the  fiesh  of  the  crab  or  crafish.  The 
yolks  of  eggs  are  clearly  more  nourishing  than  the  whites.  So 
that  it  should  seem  that  the  parts  of  living  creatures  that  He 
iDore  inwards,  nourish  more  than  the  outward  flesh ;  except  it 
be  the  brain :  which  the  spirits  prey  too  much  upon,  to  leave 
it  any  great  virtue  of  nourishing.  It  secmeth  for  the  nouri^^h- 
ing  of  aged  men,  or  men  in  consumptions,  some  such  thing 
dwold  be  devised  as  should  be  half  chylus,  before  it  be  put 
into  the  stomacL 

46.  Take  two  large  capons ;  parboil  them  upon  a  soft  fire, 
by  the  space  of  an  hour  or  more,  till  in  eflect  all  the  blood  be 
gone.  Add  in  the  decoction  the  pill  of  a  sweet  lemon,  or  a 
good  part  of  the  pill  of  a  citron,  and  a  little  mace.  Cut  off  the 
ehanks  and  throw  them  away.  Then  with  a  good  strong 
Aopping-knifc  mince  the  two  capons,  bones  and  all,  as  small 
as  ordinary  minced  meat ;  put  them  into  a  large  neat  boulter ; 
then  take  a  kilderkin,  sweet  and  well  seasoned,  of  four  gallons 
rf  beer,  of  8*.  strength  ^,  new  as  it  conieth  from  the  tunning : 
njake  in  the  kilderkin  a  great  bung-hole  of  purpose:  then 
tbust  into  it  the  boulter  (in  which  the  capons  are)  drawn 
out  in  length ;  let  it  steep  in  it  three  days  and  three  nights, 
the  bung-hole  open,  to  work;  then  close  the  bung  hole,  and  so 
let  it  continue  a  day  and  a  half;  then  draw  it  into  bottles,  and 
you  may  drink  it  well  after  three  days'  bottling ;  and  it  will 
lart  six  weeks  (approved).     It  drinketh  fresh,  flowereth  and 

'  PUnj,  z.  27.  The  goose  was  foJ  on  fl;^.  Hence  the  phrase  jeew  fieatum,  or 
ifaoply  fieatwm^  for  liver  ao  prepared  ;  and  hence,  according  to  Diei  and  other  etymo- 
bsi<t<i  the  French  word  foie  for  liver  in  general.  The  presence  of  sugar  in  the  liver 
nrnirf  carnivorous  animals  is  one  of  the  roost  curious  of  recent  physiohigical  discoveries. 

'  Pffhaps  the  elght-thilling  strength  means  that  the  barrel,  i.  e.  thirty-six  galloni, 
cost  right  thUingf. 

▲  A  4 
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mantleth  exceedingly ;  it  drinketh  not  newish  at  all.  It  is 
an  excellent  drink  for  a  consumption,  to  be  drunk  either  alone 
or  carded  with  some  other  beer.  It  quenchetli  thirst,  and  hath 
no  whit  of  windiness.  Note,  that  it  is  not  possible  that  meat 
and  bread,  either  in  broths,  or  taken  with  drink,  as  is  used, 
should  get  forth  into  the  veins  and  outward  parts  so  finely  and 
easily,  as  when  it  is  thus  incorporate,  and  made  almost  a  chylnfl 
aforehand. 

47.  Trial  would  be  made  of  the  like  brew  with  potado  roots, 
or  burr  roots,  or  the  pith  of  artichokes  ^  which  are  nourishing 
meats :  it  may  be  tried  also  with  other  flesh ;  as  pheasant,  par- 
tridge, young  pork,  pig,  venison,  especially  of  young  deer,  &c 

48.  A  mortress  made  with  the  brawn  of  capons,  stamped  and 
strained,  and  mingled,  (after  it  is  made)  with  like  quantity  (at  the 
least)  of  almond  butter,  is  an  excellent  meat  to  nourish  those 
that  are  weak ;  better  than  blanc-manger,  or  jelly ;  and  so  is 
the  cullice  of  cocks,  boiled  thick  with  the  like  mixture  of  almond 
butter ;  for  the  mortress  or  cullice,  of  itself,  is  more  savoury 
and  strong,  and  not  so  fit  for  nourishing  of  weak  bodies ;  but 
the  almonds,  that  are  not  of  so  high  a  taste  as  flesh,  do  excellently 
qualify  it. 

49.  Indian  maiz  hath  (of  certain)  an  excellent  spirit  of  nou- 
rishment; but  it  must  be  thoroughly  boiled,  and  made  into 
a  maiz-cream  like  a  barley-cream.  I  judge  the  same  of  rice, 
made  into  a  cream ;  for  rice  is  in  Turkey,  and  other  countries 
of  the  east,  most  fed  upon ;  but  it  must  be  thoroughly  boiled,  in 
respect  of  the  hardness  of  i-  •  and  al<o  because  otherwise  it 
bindeth  the  body  too  much.* 

50.  Pistachoes,  so  they  be  good,  and  not  musty,  joined  with 
almonds  in  almond  milk,  or  made  into  a  milk  of  themselves, 
like  unto  almond  milk,  but  more  green,  are  an  excellent  nou- 
risher ;  but  you  shall  do  well  to  add  a  little  ginger,  scraped, 
because  they  are  not  without  some  subtile  windiness. 

51.  Milk   warm  from  the  cow.  is  found  to  be  a  ^reat  nou- 

*  Compare  Hist  Vita:  et  Morth,  p.  1 69.  §  24. ;  where  pulpa  artlplicis  an*  n«<>' 
tioncd  in  conjunction  with  radices  potado  and  radices  hatdnna.  The  i-olncidem* 
f.ivoura  Mr.  Ellis's  conjecture  that  by  artlpiex  Bacon  meant  artichoke.  — /.  5'. 

^  It  seems  to  be  clear  that  both  maize  and  ri'*»»  and  especially  the  latter,  arc  '''• 
fcrior  with  respect  to  nutritive  power  to  mo>t  o^  the  cerealia.  Maize  is  said  to  bf 
indij^onous  in  America,  and  to  have  been  brouj;ht  from  thence  to  Euroiu'.  Yet  thf 
culture  of  it  in  Italy  is  said  to  be  older  than  the  discovery  of  America.  The  inin^ 
duction  of  it  is  a>crib<  d  to  a  brother  of  Conrad  <^  Montfcrrat,  V.  Michnud  »  lUtUdt^ 
Croisitdes,  The  principal  value  of  maize  as  an  article  of  diet  consists  in  its  biiaX 
richer  in  oil  than  any  other  grain.  Rice,  on  the  other  hand,  is  remarkably  deficit 
in  thib  respect. 
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lalior,  aacl  a  good  remedy  in  consumptions :  Iiiit  then  you 
miHtpnt  into  it,  when  you  milk  the  cow,  two  little  bag^;  the 
une  of  powder  of  mint,  tlie  other  of  powder  of  red  roaes  ;  for 
liey  keep  tlie  milk  somewhat  from  turning  or  crudllng  in  the 
stomach ;  and  put  in  sugar  also,  for  the  game  cause,  and  partly 
for  the  tastc;V  sake ;  but  you  must  drink  ii  good  draught,  that 
il  may  stay  less  time  in  the  stomach,  lest  it  crudle  :  and  let  the 
cup  into  which  you  milk  the  cow,  be  set  in  a  greater  cup  of  hot 
water,  that  you  may  take  it  warm.  And  cow-milk  thus  pre- 
pared, I  judge  to  be  better  for  a  consumption  than  as;^milk, 
*tiich  (it  13  true)  turnclh  not  so  easily,  but  it  is  a  little  harsh ' ; 
marry  it  is  more  proper  for  sliarpuess  of  urine,  and  exulceration 
of  the  bladder,  and  all  manner  of  lenifying.  Woman's  milk 
likewise  is  prescribed,  when  all  fail ;  but  I  commend  it  not;  ae 
^ttg  a  little  too  near  the  juice  of  man's  body,  to  be  a  good 
nourisher ;  except  it  be  in  infants,  to  whom  it  is  natural. 

52,  Oil  of  sweet  almonds,  newly  drawn,  with  sugar  and  a 
little  spice,  spread  upon  bread  toasted,  is  an  excellent  nourisher ; 
but  then  to  keep  tlie  oil  from  frying  in  the  stomach,  you  must 
Jriak  a  good  draught  of  mild  beer  after  it ;  and  to  keep  it  from 
relaxing  the  stomach  too  much,  yon  must  put  in  a  little  powder 


53.  The  yolks  of  eggs  are  of  themselves  so  well  prepared  by 
wiure  for  nourishment,  as  (so  they  be  poached,  or  rear  boiled) 
they  need  no  other  preparation  or  mixture ;  yet  they  may  be 
taken  also  raw,  when  they  are  new  laid,  with  Malm.'^ey  or 
sweet  wine:  you  shall  do  well  to  put  in  some  few  slices  of 
^ryngium  roots,  and  a  little  ambergrice ;  for  by  this  means, 
IjesideH  the  immediate  faculty  of  nourishment,  such  drink  will 
strengthen  the  back ;  so  that  it  will  not  draw  down  the  urine 
*«o  fast ;  for  too  much  urine  doth  ;i!ways  hinder  nourishment. 

54.  Mincing  of  meat,  as  in  pics  and  buttered  minced  meat, 
SiivelU  tlie  grinding  i-f  the  teeth ;  and  therefore  (no  doubt)  it  la 
■tote  nourishing  ;  especially  in  age,  or  to  them  that  have  weak 
'wth ;  but  the  butter  is  not  eo  proper  for  wcjik  bodies ;  and 
'Hcrefore  it  were  good  to  moisten  it  with  a  little  claret  wine,  pill 
"'  kmoii  or  orange,  cut  small,  sugar,  and  a  very  little  cinnamon 
'"  nutmeg.  As  ftir  chuets,  which  arc  likewise  minced  meat,  in- 
stead of  butter  and  fat,  it  were  good  to  moisten  them  partly 
with  cream  or  almond  or   pistaclio  milk,  or  barley  or  maJz 

'  ilitirish  in  Vav  oriijiuii].  —  /.  A 
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cream ;  adding  a  little  coriander  seed  and  caraway  seed,  and  i 
very  little  safiron.  The  more  full  handling  of  alimentation  w< 
reserve  to  the  due  place. 

We  have  hitherto  handled  the  particulars  which  yiel( 
best  and  easiest  and  plentifullest  nourishment ;  and  now  w( 
will  speak  of  the  best  means  of  conveying  and  convertiD^ 
the  nourishment. 

55.  The  first  means  is  to  procure  that  the  nourishment  ma; 
not  be  robbed  and  drawn  away ;  wherein  that  which  we  havi 
already  said  is  very  material ;  to  provide  that  the  reins  draw  no 
too  strongly  an  over-great  part  of  the  blood  into  urine.  T 
this  add  that  precept  of  Aristotle,  that  wine  be  forborne  in  al 
consumptions  * ;  for  that  the  spirits  of  the  wine  do  prey  upoi 
the  roscide  juice  of  the  body,  and  inter-common  with  the  spirit 
of  the  body,  and  so  deceive  and  rob  them  of  their  nourishmenl 
And  therefore  if  the  consumption,  growing  from  the  weaknes 
of  the  stomach,  do  force  you  to  use  wine,  let  it  always  be  burni 
that  the  quicker  spirits  may  evaporate ;  or,  at  the  least,  quenche 
with  two  little  wedges  of  gold,  six  or  seven  times  repeated 
Add  also  this  provision,  that  there  be  not  too  much  expence  c 
the  nourishment,  by  exhaling  and  sweating ;  and  therefore  i 
the  patient  be  apt  to  sweat,  it  must  be  gently  restrained.  Bu 
chiefly  Hippocrates'  rule  is  to  be  followed ;  who  adviseth  quit 
contrary  to  that  which  is  in  use :  namely,  that  the  linen  o 
garment  next  the  flesh  be,  in  winter,  dry  and  oft  changed ;  an' 
in  siunmer  seldom  changed,  and  smeared  over  with  oiF;  fo 
certain  it  is,  that  any  substance  that  is  fat,  dotji  a  little  fill  th 
pores  of  the  body,  and  stay  sweat  in  some  degree.  But  tli 
more  cleanly  way  is,  to  have  the  linen  smeared  lightly  otc 
with  oil  of  sweet  almonds ;  and  not  to  forbear  shifting  as  oft  a 
is  fit. 

56,  The  second  means  is,  to  send  forth  tlie  nourishment  int 
the  parts  more  strongly ;  for  which  the  working  must  be  b; 
strengthening  of  the  stomach ;  and  in  this,  because  the  sto 
mach  is  chiefly  comforted  by  wine  and  hot  things,  wluf 
otherwise  hurt,  it  is  good  to  resort  to  outward  applications  t 

*  Aristotle  does  not  give  any  precept  on  the  subject ;  but  that  he  thought  wi' 
hurtful  in  consumptions  may  be  inferred  from  the  Problems*  ili.  5.  and  23. 

"  See  Hippocrates,  De  S'duhri  Di<ctd,  but  it  does  not  seem  clear  that  the  mk 
wearing  in  summer  iXmoirlvia  ifidrta  is  given  as  a  general  precept  Hippocrates  scei 
to  refer  particularly  to  persons  of  a  gro«  habit. 
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Jie  stomacli :  wherein  it  hath  been  tried,  that  the  quilts  of 
loses,  spices,  mastic,  wormwood,  mint,  &c.,  are  not  so  hel[)- 
ful,  as  to  take  a  cake  of  new  bread  and  to  bedew  it  with  a 
little  sack  or  alegant ;  and  to  dry  it ;  and  after  it  be  dried  a 
little  before  the  fire,  to  put  it  within  a  clean  napkin,  (md  to 
lay  it  to  the  stomach ;  for  it  is  certain,  that  all  flour  hath  a 
potent  virtue  of  astriction ;  insomuch  as  it  hardencth  a  piece 
of  flesh  or  a  flower  that  is  laid  in  it :  and  therefore  a  bag 
quilted  with  bran  is  likewise  very  good ;  but  it  drieth  some- 
what too  much,  and  therefore  it  must  not  lie  long. 

57.  The  third  means  (which  may  be  a  branch  of  the  former) 
is  to  send  forth  the  nourishment  the  better  by  sleep.  For  we 
see  that  bears,  and  other  creatures  that  sleep  in  the  winter,  wax 
exceeding  fat:  and  certain  it  is,  (as  it  is  commonly  believed) 
tlat  sleep  doth  nourish  much ;  both  for  that  the  spirits  do  less 
spend  the  nourishment  in  sleep,  than  when  living  creatures 
are  awake ;  and  because  (that  which  is  to  the  present  purpose) 
H  helpeth  to  thrust  out  the  nourishment  into  the  parts.  There- 
fore m  aged  men,  ahd  weak  bodies,  and  such  as  abound  not 
with  choler,  a  short  sleep  after  dinner  doth  help  to  nourish ; 
for  in  such  bodies  there  is  no  fear  of  an  over-hasty  digestion, 
which  is  the  inconvenience  of  postmeridian  sleeps.  Sleep  also 
in  the  morning,  after  the  taking  of  somewhat  of  easy  digestion, 
as  milk  from  the  cow,  nourishing  broth,  or  the  like,  doth  fur- 
ther nourishment:  but  this  would  be  done  sitting  upright, 
that  the  milk  or  broth  may  pass  the  more  speedily  to  the 
bottom  of  the  stomach. 

58.  The  fourth  means  is,  to  provide  that  the  parts  them- 
selves may  draw  to  them  the  nourishment  strongly.  There  is 
*n  excellent  observation  of  Aristotle :  that  a  great  reason  why 
plants  (some  of  them)  are  of  greater  age  than  living  creatures 
^3,  for  that  they  yearly  put  forth  new  leaves  and  boughs : 
whereas  living  creatures  put  forth  (after  their  period  of  growth) 
liothing  that  is  young  but  hair  and  nails,  which  are  excre- 
^enta,  and  no  parts.*  And  it  is  most  certain,  that  whatsoever 
w  young,  doth  draw  nourishment  better  than  that  which  is  old; 
and  then  (that  which  is  the  mystery  of  that  observation)  young 
l>ough8  and  leaves  calling   the  sap   up  to   them,  the   same 

'  Aristot  De  Long,  et  Brev.  Vit«,  6.  It  may  be  said  that  in  vegetables  the  neat  of 
vHaliijr  if  conttantly  shifting,  anil  that  in  this  respect  they  differ  from  all  but  the  lower 
fiffBU  of  animal  Ufe. 
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iiourifiheth  the  body  in  the  passage.  And  this  we  see  notablf 
proved  also,  in  that  the  oft  cutting  or  polling  of  hedges,  trees, 
nnd  herbs,  doth  conduce  much  to  their  lasting.  Transfer  there- 
fore this  observation  to  the  helping  of  nourishment  in  living 
creatures:  the  noblest  and  principal  use  whereof  is,  for  the  pro- 
longation of  life ;  restoration  of  some  degree  of  youth ;  and  inte- 
neration  of  the  parts ;  for  certain  it  is,  that  there  are  in  living 
creatures  parts  that  nourish  and  repair  easily^  and  parts  that 
nourish  and  repair  hardly ;  and  you  must  refresh  and  renew 
those  that  are  easy  to  nourish,  that  the  other  may  be  refreshed 
and  (as  it  were)  drink  in  nourishment  in  the  passage.  Nwr 
we  see  that  draught  oxen,  put  into  good  pasture.,  recover  the 
flesh  of  young  beef;  and  men,  after  long  emaciating  diets,  wax 
plump  and  fat,  and  almost  new :  so  that  you  may  surely  con- 
clude, that  the  frequent  and  wise  use  of  those  emaciating  diets, 
and  of  purgings,  and  perhaps  of  some  kind  of  bleeding,  is  a 
principal  means  of  prolongation  of  life,  and  restoring  some 
degree  of  youth :  for  as  we  have  often  said,  death  cometh  upou 
living  creatures  like  the  torment  of  Mezentius : 

Moi*tua  quinctiain  jungebat  corpora  vivis, 
Componens  manibusque  nianus,  at  que  oribus  ora.' 

For  the  parts  in  man's  body  easily  reparable  (as  spirits,  blood, 
and  flesh)  die  in  the  cmbracemcnt  of  the  parts  hardly  repa- 
rable (as  bones,  nerves,  and  membranes);  and  likewise  some 
entrails  (which  they  reckon  amongst  the  spermatical  parts)  arc 
hard  to  repair :  though  that  division  of  spermatical  and  men- 
strual parts  be  but  a  conceit.^  And  this  same  observation  ak^ 
may  be  di'awn  to  the  present  purpose  of  nourialiing  emaciated 
bodies :  and  therefore  gentle  frication  draweth  foilh  the  nou- 
rishment, by  making  the  parts  a  little  hungry,  and  heating 
them  ;  whereby  they  call  forth  nourishment  the  better.  Thi5 
frication  I  wish  to  be  done  in  the  morning.  It  is  also  best 
done  by  the  hand,  or  a  piece  of  scarlet  wool,  wet  a  little  with 
oil  of  almonds,  mingled  with  a  small  quantity  of  bay-^^^ 
or  saffron.  We  see  that  tlie  very  currying  of  horses  doth  mak^ 
thoni  fat  and  in  good  liking. 

»  /En.  vlil.  485. 

^  Siv  Tolosius,  Dv'  Tier.  Nat  vl    1.     Ills  doctrine  is  **  albas  exsnngucsque  aniin»H 
jwrtcs  prius  quam  san^nincjis  ifformari,  I't  illas  c  raasculfno  fcpinineoquc  semine,  bas^ 
luMulnw  Siinj!uino»  ab  ulcri  calore  imnmtati*."     In  this  as  elsewhere  he  follows  Gtleo* 
5hv  tUo  Ik/htmum  formathne,  a  2.,  of  the  latter,  and  comimre  his  De  utmpariii^ 
XW.  II. 
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'59.  The  fifth  mcfins  is,  to  further  the  very  not  oF  assimihi- 
tion  of  nourishment ;  which  is  done  by  some  outward  emol- 
licntfl,  that  make  the  parts  more  apt  to  assimilate.  For  which 
I  hnve  compounded  an  ointment  of  excellent  odour,  which  I 
call  Roman  ointment ;  vide  the  receipt.'  The  use  of  It  would 
be  between  sleeps ;  for  in  the  latter  sleep  the  parts  assimilate 
cliiefly. 

Experiment  solitary  t'mchinff  Filum  Mediclnali. 

60.  There  be  many  medicines,  which  by  themselves  would 
do  DO  core,  but  perhaps  hurt;  but  being  applied  in  a  certain 
oniar,  one  after  another,  do  great  cures.  I  have  tried  (myself) 
a  remedy  for  the  gout,  which  hath  seldom  failed,  but  driven 
it  away  io  twenty-four  hours'  apace;  it  is  first  to  apply  a 
imultice,  of  which  vide  the  receipt ;  and  then  a  balh  or  fomenta- 
tion, of  which  vide  the  receipt;  and  then  a  plaistcr,  vide  the 
feccipt.'  The  poultice  relaxeth  the  pores,  and  maketh  the 
huitionr  apt  to  exhale.  The  fomentation  calleth  forth  the  hu- 
monr  by  vapours ;  but  yet,  in  regard  of  the  way  made  by  the 
l«ultice,  draweth  gently;  and  therefore  draweth  the  humour 
otil,and  doth  not  draw  more  to  it;  for  it  is  a  gentle  fomenta- 
tion, and  hatli  withal  a  mixture  (though  very  little)  of  sumG 
'tupefaotive.  The  plaister  is  a  moderate  astringent  plaister, 
"bich  repelleth  new  humour  from  falling.     The  poultice  alone 

'  Ttib  rrcclpt  ii  not  rItcD  in  my  edllion  iif  the-  Sylea  Syhanan  vblch  I  hnr? 
"«i,  but  (here  t)  onf  atiiwcring  the  J(!rrtption  In  Tcniwin'j  fludOBjona,  p.  173, ;  fur 
"tlidl  iw  ttw  MtiHcat  nemaiut  \a  the  ni-xE  vulome.  ~  J.  S. 

'  Thfse  rvwliits  da  nut  appmr  lu  ban  bei'ii  gi*en  [n  Ihi;  original  ecliUon.  Tlicy 
*">  Inwrtrd  ou  a  separate  leaf  Bt  the  end  of  the  edition  of  ]  ii3^  ;  but  ma;  be  mojt 
""I'tnlmlly  Inlrodueeil  here /.  S. 

Ul>  Lurdsh][/i  usual  ret:ci|Jt  fur  the  gout,  to  vhlch  the  ilitlcth  nperlmeat  bath 
^'^rnm,  «u  thli. 

To  be  taken  <□  thEs  order. 
1.    Tlupo<Jticf. 


W  mftitm  Vra  gnloi.      OF  oil  of  nKi  nn  nunee.     I.ct  It  be  cprc.id  upon  a  Ii 
"tttfMMl  spiled  luke-warmi  and  conlloucd  for  three  houn  siiace. 
9.    The  hath  or  fomtnlatlm. 

1  Ofnee-leam  half  an  baiidful.  Of  the  root  of  hemlock  sliced  six  dramt. 
W«n(-root»halfaiii.unee,  IK  the  leave*  of  red  roses  two  piigih.  Let  them  be  bo 
^'•Mttoof  walrr,  wherein  steel  hatli  been  ciuentheil.  tili  the  Hquor  romc  to  a  iju 
^BirtbititT^nln);.  put  in  half  iin  bandrul  ofbay-ialL  Let  it  be  u^eii  with  icn 
'''flii  or  Kartpl  wool,  dipped  In  the  liijuor  hot,  and  so  renewed  leven  tlme»;  all  In 
'»»  of  a  (jusrter  ol  an  hour,  or  little  more. 

3.    ThejiaUItT, 

S.  EmiJattrnm  diacakittai.  aa  rouch  as  ii  siiffltlent  for  the  [lort  jou  mcun 
'^"r.  Let  it  Ih!  cliB«ilverf  with  oil  of  rnirs,  in  such  a  COlBbtence  a)  -iiltt  attc^  ; 
•imd  upon  H  plen;  »(  hullund,  and  nji|Hlcit 


366  NATURAL  HISTORY. 

would  make  the  part  more  soft  and  weak,  and  apter  to  take 
defluxion  and  impression  of  the  hmnour.  The  fomentation 
alone,  if  it  were  too  weak,  without  way  made  by  the  poultice, 
would  draw  forth  little ;  if  too  strong,  it  would  draw  to  the 
part,  as  well  as  draw  from  it.  The  plaister  alone,  would  pea 
the  humour  already  contained  in  the  part,  and  so  exasperate  it, 
as  well  as  forbid  new  humour.  Therefore  they  must  be  all 
taken  in  order,  as  is  said.  The  poultice  is  to  be  l^d  to  for  two 
or  three  hours :  the  fomentation  for  a  quarter  of  an  hour,  or 
somewhat  better,  being  used  hot,  and  seven  or  eight  times 
repeated:  the  plaister  to  continue  on  still,  till  the  part  be  weQ 
confirmed. 

Experiment  solitary  touching  cure  by  custom. 

61.  There  is  a  secret  way  of  cure  (unpractised)  by  assue- 
tude  of  that  which  in  itself  hurteth.  Poisons  have  been  made, 
by  some,  familiar,  as  hath  been  said.'  Ordinary  keepers  of  the 
sick  of  the  plague  are  seldom  infected.  Enduring  of  tortures, 
by  custom,  hath  been  made  more  easy.  The  brooking  of  eno^ 
mous  quantity  of  meats,  and  so  of  wine  or  strong  drink,  bath 
been,  by  custom,  made  to  be  without  surfeit  or  drunkenness. 
And  generally  diseases  that  are  chronical,  as  coughs,  phthisics, 
some  kinds  of  palsies,  lunacies,  &c.,  are  more  dangerous  at 
the  first.  Therefore  a  wise  physician  will  consider  whether  a 
disease  be  incurable ;  or  whether  the  just  cure  of  it  be  not 
full  of  peril ;  and  if  he  find  it  to  be  such,  let  him  resort  to 
palliation;  and  alleviate  the  symptom,  without  busying  him- 
self too  much  with  tlic  perfect  cure :  and  many  times  (if  the 
patient  be  indeed  patient)  that  course  will  exceed  all  expec- 
tation. Likewise  the  patient  himself  may  strive,  by  little 
and  little,  to  overcome  the  symptom  in  the  exacerbation,  anv 
so,  by  time,  turn  suffering  into  nature. 

Experiment  solitary  touching  cure  by  excess.^ 

62.  Divers  diseases,  especially  chronical  (such  as  quartan 
agues),  arc  sometimes  cured  by  surfeit  and  excesses :  as  exce^ 
of  meat,  excess  of  drink,  extraordinary  fasting,  extraordinary 
stirring,  or  lassitude,  and  the  like.  The  cause  is,  for  that 
diseases  of  continuance  get  an  adventitious  strength  from  cus- 
tom, besides  their  material  cause  from  the  humours ;  so  that 

>  As  in  the  case  of  Mitbridates,  and  in  that  of  the  attempt  made  to  poUon  Akfaadeb 
'  Compare  Aristot  Prob.  1.  2. 
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tie  breaking  of  the  custom  doth  leave  them  only  to  their  first 
cause;  vhich  if  it  be  anything  weak  will  fall  off.  Besides 
such  excesses  do  excite  and  spur  nature,  whict  tliereupon  risea 
more  forcibly  against  the  disease. 

Ezperiment  sotilary  touching  cure  hy  motion  of  consent. 

63.  There  is  in  the  body  of  man  a  great  consent  in  the 
motion  of  tlie  several  parts.  We  see  it  is  children's  sport  to 
prove  whether  they  can  rub  upon  their  breast  with  one  Iiand, 
and  pat  upon  their  forehead  with  another;  and  atralghtwaya 
(hej  shall  sometimes  rub  with  both  hand;^,  or  pat  with  both 
hniids.  We  see  that  when  the  spirits  that  come  to  the  nos- 
trils expel  a  bad  scent,  the  stomach  is  ready  to  expel  by  vomit. 
We  find  that  in  consumptions  of  the  lungs,  when  nature  cannot 
citpel  by  cough,  men  fall  into  fluxes  of  the  belly,  anil  then 
they  die.  So  in  pestilent  diseases,  if  they  cannot  be  expelled 
\>j  sweat,  they  fall  likewise  into  looseness ;  and  that  is  com- 
munly  mortal.  Therefore  physicians  should  ingeniously  con- 
trive, how  by  motions  that  are  in  their  power,  they  may 
excite  inward  motions  that  are  not  in  their  power,  by  consent: 
•a  by  the  stench  of  feathers,  or  the  like,  they  cure  the  rising 
«fllie  mother, 

£iperimerj  solitary  touching  cure  ofdiuasea  which  are  contrary 
to  predisposition' 

64.  Hippocrates'  aphorism,  in  niorhis  minus,  is  a  good  pro- 
tuimd  aphorism.'  It  importeth,  that  diseases  contrary  to  the 
wmplexion,  age,  sex,  season  of  the  year,  diet,  &c,,  are  more 
'lin[;erou8  than  those  that  are  concurrent.  A  man  would 
'Hink  it  should  be   otherwise ;    for   that   when  the   accident 

•jf  sickness  and  the  natural  disposition  do  second  the  one 
'he  other,  the  disease  should  be  more  forcible :  and  so  (no 
wiibt)  it  is,  if  you  suppose  like  quantity  of  matter.  But  that 
"hicli  maketh  good  the  aphorism  is,  because  such  diseases  do 
"now  a  greater  collection  of  matter,  by  that  they  are  able  to 
wcrcome  those  natural  inclinations  to  the  contrary.  And  there- 
luTfl  in  diseases  of  that  kind,  let  the  physician  apply  himself 
■"ore  to  purgation  than  to  alteration ;  because  the  offence  is  in 
4e  quantity  ;   and  the  qualities  are  rectified  of  themselves. 

'  "In  motbit  minuK  pfrltUtantur  quorum  natum  et  letati  tt  hnliitut  et  tempori 
^"Ttu  niKi*  alflDii  fucrit,  iiium  bl  qu]bu3  turn  afflnia  la  allquo  horum  nisliU" — 
"•PfKntu,  AjJl  1L  34. 
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Experiment  solitary  touching  preparations  before  purging,  and 

settling  of  the  body  afterward, 

65.  Physicians  do  wisely  prescribe,  that  there  be  prepara- 
tives used  before  just  purgations ;  for  certain  it  is  that  purgers 
do  many  times  great  hurt,  if  the  body  be  not  accommodated 
both  before  and  after  the  purging.  The  hurt  that  they  do  for 
want  of  preparation  before  purging,  is  by  the  sticking  of  the 
himiours,  and  their  not  coming  fair  away  ;  which  causeth  in  the 
body  great  perturbations  and  ill  accidents  during  the  purging; 
and  also  the  diminishing  and  dulling  of  the  working  of  the 
medicine  itself,  that  it  purgeth  not  sufficiently.  Therefore  the 
work  of  preparation  is  double ;  to  make  the  humours  fluid  and 
mature,  and  to  make  the  passages  more  open:  for  those  both 
help  to  make  the  humours  pass  readily.  And  for  the  former  of 
these,  syrups  are  most  profitable ;  and  for  the  latter,  apozumes, 
or  preparing  broths ;  clysters  also  help,  lest  the  medicine  stop 
in  the  guts,  and  work  gripingly.  But  it  is  true  that  bodies 
abounding  with  humours,  and  fat  bodies,  and  open  weather,  are 
preparatives  in  themselves;  because  they  make  the  humours 
more  fluid.  But  let  a  physician  beware  how  he  purge  after 
hard  frosty  weather,  and  in  a  lean  body,  without  preparation. 
For  the  hurt  that  they  may  do  after  purging,  it  is  caused  by  the 
lodging  of  some  humours  in  ill  i)laces:  for  it  is  certain  that 
there  be  humours,  which  somewhere  placed  in  the  body,  are 
quiet  and  do  little  hurt ;  in  other  places  (especially  passages) 
do  much  mischief.  Therefore  it  is  good,  after  purging,  to  use 
apozumes  and  broths  not  so  much  opening  as  those  used  before 
purging;  but  abstersive  and  mundifying  clysters  also  are  good 
to  conclude  with,  to  draw  away  the  reliques  of  the  humours 
that  may  have  descended  to  the  lower  region  of  the  body. 

Experiment  solitary  touching  stanching  of  blood. 

66.  Blood  is  stanched  divers  ways.  First,  by  astringents 
and  repercussive  medicines.  Secondly,  by  drawing  of  the 
spirits  and  blood  inwards ;  which  is  done  by  cold ;  as  iron  or  a 
stone  laid  to  the  neck  doth  stanch  the  bleeding  of  the  nose ; 
also  it  hath  been  tried,  that  the  testicles  being  put  into  sharp 
vinegar,  hath  made  a  sudden  recess  of  the  spirits,  and  stanched 
blood.  Thirdly,  by  the  recess  of  the  blood  by  sympathy.  So 
it  hatH  been  tried,  that  the  part  that  bleedeth  being  thrust 
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into  die  bod  J  of  a  eapon  or  sheep,  new  ript  and  bleecBng,  hath 
stuched  Uood:  the  blood,  a^  it  seemeth,  sucking  and  drawing 
op,  hj  amilitude  of  snbstance,  the  blood  it  meeteth  with,  and 
80  itself  going  back.  Foorthlj,  by  custom  and  time ;  so  the 
Prince  c^  Orange,  in  his  first  hurt  by  the  Spanish  boy,  could 
find  no  means  to  stanch  the  blood  either  by  medicine  or  liga* 
meat ;  but  was  fain  to  have  the  orifice  of  the  wound  stopped  by 
men's  thumbs,  succeeding  one  another,  for  the  space  at  the  least 
cf  two  days ;  and  at  the  last  the  blood  by  custom  only  retired.* 
There  is  a  fifth  way  also  in  use,  to  let  blood  in  an  adverse  part, 
for  a  revulsion. 

Experiment  solitary  touching  change  of  aliments  and  medicines. 

67.  It  helpeth,  both  in  medicine  and  aliment,  to  change,  and 
not  to  continue  the  same  medicine  and  aliment  still.  The 
cause  is,  for  that  nature,  by  continual  use  of  any  thing,  growetli 
to  a  asiietf  and  dullness,  either  of  appetite  or  working.  And 
we  see  that  assuetude  of  things  hurtful  doth  make  them  leese 
their  force  to  hurt;  as  poison,  which  with  use  some  have 
brought  themselves  to  brook.  And  therefore  it  is  no  marvel 
though  things  helpful,  by  custom,  leese  their  force  to  help.  I 
count  intermission  almost  the  same  thing  with  change ;  for  thnt 
hath  been  intermitted  is  after  a  sort  new. 


Experiment  solitary  touching  diets. 

68.  It  is  found  by  experience,  that  in  diets  of  guaiacum, 

^rza,  and  the  like,  (especially  if  they  be  strict,)  the  patient  is 

^ore  troubled  in  the  beginning  than  after  continuance  ;  winch 

*^th  made  some  of  the  more  delicate  sort  of  patients  give  tliein 

^ver  in  the  midst ;  supposing  that  if  those  diets  trouble  them 

^^0  much  at  first,  they  shall  not  be  able  to  endure  them  to  tho 

^nd.    But  the  cause  is,  for  that  all  those  diets  do  dry  up 

humours,  rheums,  and  the  like :  and  they  cannot  dry  up  until 

^y^ey  have  first  attenuated ;  and  while  the  humour  is  at  tonuat(Hl» 

"^t  is  more  fluid  than  it  was  before,  and  troubleth  the  Ixuly  a 

^reat  deal  more,  until  it  be  dried  up  and  consumed.     And 

therefore  patients  must  expect  a  due  time,  and  not  chock  at 

them  at  the  first. 

'  The  Piinci*  of  Orange  was  shot  through  l)oth  thtu-ks  at  Antwerp  In  li^8•i.     |ini-«iii 
^l^tbbhht  first  hurt,  becRUse  two  yeai*s  afterwards  h<>  was  killcii  hy  HnltiiRiir  (iri.uil 

\()L.  ir.  n  B 
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Experiments  in  consort  totiching  the  production  of  cold. 

The  producing  of  cold  is  a  thing  very  worthy  the  inquisi- 
tion ;  both  for  use  and  disclosure  of  causes.  For  heat  and 
cold  are  nature's  two  hands,  whereby  she  chiefly  worketh ; 
and  heat  we  have  in  readiness,  in  respect  of  the  fire ;  but 
for  cold  we  must  stay  till  it  cometh,  or  seek  it  in  deep  caves 
or  high  mountains :  and  when  all  is  done,  we  cannot  obtaio 
it  in  any  great  degree  :  for  furnaces  of  fire  are  far  hotter 
than  a  summer's  sun  ;  but  vaults  or  hills  are  not  much 
colder  than  a  winter's  frost. 

69.  The  first  means  of  producing  cold  is  that  which  nature 
presenteth  us  withal :  namely,  the  expiring  of  cold  out  of  the 
inward  parts  of  the  earth  in  winter,  when  the  aun  hath  no 
power  to  overcome  it ;  the  earth  being  (as  hath  been  noted  by 
some)  primum  frigidum.  This  hath  been  asserted  as  well  by 
ancient  as  by  modern  philosophers.  It  was  the  tenet  of  Par- 
menides.  It  was  the  opinion  of  the  author  of  the  discourse  in 
Plutarch  (for  I  take  it  that  book  was  not  Plutarch's  own)  Ik 
prtmo  frigido.  It  was  the  opinion  of  Telesius,  who  hath  re- 
newed the  philosophy  of  Parmenides,  and  is  the  best  of  the 
novellists. 

70.  The  second  cause  of  cold  is  the  contact  of  cold  bixlies; 
for  cold  is  active  and  transitive  into  bodies  adjacent,  as  well  as 
heat :  which  is  seen  in  those  things  that  are  touched  with  snow 
or  cold  water.  And  therefore,  whosoever  will  be  an  inquirer 
into  nature,  let  him  resort  to  a  conservatory  of  snow  an*!  ice, 
such  as  they  use  for  delicacy  to  cool  wine  in  summer :  which  i:« 
a  poor  and  contemptible  use,  in  respect  of  other  uses  that  may 
be  made  of  such  conservatories. 

7 1 .  The  third  cause  is  the  primary  nature  of  all  tangible 
bodies ;  for  it  is  well  to  be  noted,  that  all  things  whatsoever 
(tangible)  are  of  themselves  cold ;  except  they  have  an  accessory 
heat  by  fire,  life,  or  motion:  for  even  the  spirit  of  wine,  or 
chemical  oils,  which  are  so  hot  in  operation,  are  to  the  first 
touch  cold  ;  and  air  itself  compressed  and  condensed  a  little  by 
blowing  is  cold. 

72.  Tlie  fourth  cause  is  the  density  of  the  bo<ly;  for  all 
dense  bodies  are  colder  than  most  other  bodies ;  as  metals,  stone^ 
glass ;  and  they  are  longer  in  heating  than  softer  bodies.  And 
it  is  certain,  that  Earth,  Dense,  Tangible,  hold  all  of  the  nature 
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Id.  The  canse  is,  for  that  all  matters  tangible  being  cold, 
st  needs  follow,  that  where  the  matter  is  most  congregate 
>ld  is  the  greater. 

The  fifth  cause  of  cold,  or  rather  of  increase  and  vehe- 
B  of  cold,  is  a  quick  spirit  inclosed  in  a  cold  body :  as  will 
r  to  any  that  shall  attentively  consider  of  nature  in  many 
ices.  We  see  nitre  (which  hath  a  quick  spirit)  is  cold ; 
cold  to  the  tongue  than  a  stone.  So  water  is  colder  than 
^cause  it  hath  a  quicker  spirit ;  for  all  oil,  though  it  hath 
ingible   parts  better  digested  than  water,  yet  hath  it  a 

•  spirit.  So  snow  is  colder  than  water,  because  it  hath 
spirit  within  it.  So  we  see  that  salt  put  to  ice  (as  in  the 
cing  of  the  artificial  ice)  increaseth  the  activity  of  cold. 
»me  insecta  which  have  spirit  of  life,  as  snakes  and  silk- 
8,  are  to  the  touch  cold.  So  quicksilver  is  the  coldest  of 
3,  because  it  is  fullest  of  spirit. 

The  sixth  cause  of  cold  is  the  chasing  and  driving  away 
rits,  such  aa  have  some  degree  of  heat :  for  the  banishing 
heat  must  needs  leave  any  body  cold.  This  we  see  in  the 
bion  of  opium  and  stupefactives  upon  the  spirits  of  living 
ires.  And  it  were  not  amiss  to  try  opium,  by  laying  it 
the  top  of  a  weather-glass,  to  see  whether  it  will  contract 
r.  But  I  doubt  it  will  not  succeed ;  for  besides  that  the 
!  of  opium  will  hardly  penetrate  through  such  a  body  as 
I  conceive  that  opium,  and  the  like,  make  the  spirits  fly 

•  by  malignity  than  by  cold. 

Seventhly,  the  same  effect  must  follow  upon  the  exhaling 
iwing  out  of  the  warm  spirits,  that  doth  upon  the  flight  of 
irits.  There  is  an  opinion,  that  the  moon  is  magnetical  of 
as  the  sun  is  of  cold  and  moisture:  it  were  not  amiss 
ore  to  try  it  with  warm  waters ;  the  one  exposed  to  the 
\  of  the  moon ;  the  other  with  some  skreen  betwixt  the 
\  of  the  moon  and  the  water ;  as  we  use  to  the  sun  for 
:  and  to  see  whether  the  former  will  cool  sooner.  And 
e  also  good  to  inquire,  what  other  means  there  may  be 
w  forth  the  exile  heat  which  is  in  the  air ;  for  that  may 
2cret  of  great  power  to  produce  cold  weather.* 

most  intense  cold  yet  known  is  produced  in  Thillorier's  experiment,  by  the 
convcnion  into  the  gaseous  state  of  liquid  carbonic  acid.  It  is  so  intense  at 
Ty  a  portion  of  the  acid  in  a  form  resembling  snow. 

Ji  D  2 
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Experiments  in  consort  touching  the  version  and  transmtUatim 

of  air  into  water. 

We  have  formerly  set  down  the  means  of  turning  air  iDto 
water,  in  the  experiment  ^.  But  because  it  is  magmJe 
naturcBi  and  tendeth  to  the  subduing  of  a  very  great  effect, 
and  is  also  of  manifold  use,  we  will  add  some  instances  in 
consort  that  give  light  thereunto. 

76.  It  is  reported  by  some  of  the  ancients,  that  sailors  have 
used,  every  night,  to  hang  fleeces  of  wool  on  the  sides  of  their 
ships,  the  wool  towards  the  water ;  and  that  they  have  crushed 
fresh  water  out  of  them  in  the  morning,  for  their  use.*  And 
thus  much  we  have  tried,  that  a  quantity  of  wool  tied  looee 
together,  being  let  down  into  a  deep  well,  and  hanging  in  the 
middle  some  three  fathom  from  the  water  for  a  night  in  the 
winter  time,  increased  in  weight  (as  I  now  remember)  to  % 
fifth  part. 

77.  It  is  reported  by  one  of  the  ancients,  that  in  Lydia,ncir 
Pergamus,  there  were  certain  workmen  in  time  of  wars  fled 
into  caves ;  and  the  mouth  of  the  caves  being  stopped  by  the 
enemies,  they  were  famished.  But  long  time  after  the  dead 
bones  were  found ;  and  some  vessels  which  they  had  earned 
with  them ;  and  the  vessels  full  of  water ;  and  that  water  thicker, 
and  more  towards  ice,  than  common  water ' :  which  is  a  notable 
instance  of  condensation  and  induration  by  burial  under  earth 
(in  caves)  for  long  time ;  and  of  version  also  (as  it  should  seem) 
of  the  air  into  water  ;  if  any  of  those  vessels  were  empty.  Tiy 
therefore  a  small  bladder  hung  in  snow,  and  the  like  in  nitrtp 
and  the  like  in  quicksilver ;  and  if  you  find  the  bladders  faUen 
or  shrunk,  you  may  be  sure  the  air  is  condensed  by  the  cold  ol 
those  bodies ;  as  it  would  be  in  a  cave  under  earth. 

78.  It  is  reported  of  very  good  credit,  that  in  the  East 
Indies,  if  you  set  a  tub  of  water  open  in  a  room  where  clovei 
are  kept,  it  will  be  drawn  dry  in  twenty-four  hours;  thou^it 
stand  at  some  distance  from  the  cloves.  In  the  country,  they 
use  many  times,  in  deceit,  when  their  wool  is  new  shorn,  to  sd 
some  pails  of  water  by  in  the  same  room,  to  increase  the  we^ 
of  the  wool.     But  it  may  be,  that  the  heat  of  the  wool  reuMun- 

'  Pliny,  xxxl.  37. 

«  Aristot  Dc  Mlrab.  62.  But  Aristotle,  or  rather  the  author  of  the  treatl«  D 
Mirah.,  dors  not  spcnk  of  any  chanf^o  in  the  water,  but  only  that  the  veaseU  and  tl 
bones  of  the  workmen  were  i»ctrlfted. 
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ag  £rom  the  body  of  the  sheep,  or  the  heat  gathered  by  the 
ying  close  of  the  wool,  helpeth  to  draw  the  watery  vapour  ; 
but  that  is  nothing  to  the  version. 

79.  It  is  reported  also  credibly,  that  wool  new  shorn,  being 
Ud  casually  upon  a  vessel  of  veijuice,  after  some  time,  hath 
drank  up  a  great  part  of  the  verjuice,  though  the  vessel  were 
whole  without  any  flaw,  and  had  not  the  bung-hole  open.  In 
tiu8  instance  there  is  (upon  the  by)  to  be  noted,  the  percolation 
or  suing  of  the  verjuice  through  the  wood;  for  verjuice  of  itself 
would  never  have  passed  through  the  wood ;  so  as  it  seemeth 
it  must  be  first  in  a  kind  of  vapour,  before  it  pass. 

80.  It  is  especially  to  be  noted,  that  the  cause  that  doth 
&cilitate  the  version  of  air  into  water,  when  the  air  b  not  in 
gross^  but  subtilly  mingled  with  tangible  bodies,  is  (as  hath 
been  partly  touched  before)  for  that  tangible  bodies  have  an 
intipathy  with  air ;  and  if  they  find  any  liquid  body  that  is 
more  dense  near  them,  they  will  draw  it;  and  after  they 
have  drawn  it,  they  will  condense  it  more,  and  in  effect  incor- 
porate it ;  for  we  see  that  a  sponge,  or  wool,  or  sugar,  or 
a  woollen  cloth,  being  put  but  in  part  in  water  or  wine, 
will  draw  the  liquor  higher,  and  beyond  the  place  where  the 
water  or  wine  cometh.  We  see  also,  that  wood,  lute-strings, 
nd  the  like,  do  swell  in  moi^t  seasons ;  as  appeareth  by  the 
breaking  of  the  strings,  the  hard  turning  of  the  pegs,  and  the 
bard  drawing  forth  of  boxes,  and  opening  of  wainscot  doors : 
which  is  a  kind  of  infusion ;  and  is  much  like  to  an  infusion 
m  water,  which  will  make  wood  to  swell ;  as  we  see  in  the 
fiUmg  of  the  chops  of  bowls,  by  laying  them  in  water.  But  for 
that  part  of  these  experiments  which  concerncth  attraction,  we 
will  reserve  it  to  the  proper  title  of  attraction. 

81.  There  is  also  a  version  of  air  into  water  seen  in  the  sweat- 
ing of  marbles  and  other  stones ;  and  of  wainscot  before  and  in 
moist  weather.  This  must  be,  either  by  some  moisture  the 
body  yieldeth,  or  else  by  the  moist  air  thickened  against  the 
liard  body.  But  it  is  plain  that  it  is  the  latter ;  for  that  we  see 
wood  painted  with  oil-colour  will  sooner  gather  drops  in  a 
Qoist  night,  than  wood  alone,  which  is  caused  by  the  smooth- 
te^s  and  closeness,  which  letteth  in  no  part  of  the  vapour,  and 
o  tumeth  it  back,  and  thickeneth  it  into  dew.  We  see  also, 
hat  breathing  upon  a  glass  or  smooth  body  giveth  a  dew  ;  and 
a  frosty  mornings  (such  as  we  call  rime  frosts)  you  shall  find 

BB  3 
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drops  of  dew  upon  the  inside  of  glass-windows;  and  the  frat 
itself  upon  the  ground  is  but  a  version  or  condensation  of  the 
moist  vapours  of  the  night  into  a  watery  substance:  dews  like- 
wise, and  rain,  are  but  the  returns  of  moist  vapours  condensed; 
the  dew,  by  the  cold  only  of  the  sun's  departure,  which  is  the 
gentler  cold ;  rains,  by  the  cold  of  that  which  they  call  the 
middle  region  of  the  air ;  which  is  the  more  violent  cold. 

82.  It  is  very  probable  (as  hath  been  touched)  that  that  which 
will  turn  water  into  ice,  will  likewise  turn  air  some  degree 
nearer  unto  water.  Therefore  try  the  experiment  of  the  artificial 
turning  water  into  ice*  (whereof  we  shall  speak  in  another 
place)  with  air  in  place  of  water,  and  the  ice  about  it  And 
although  it  be  a  greater  alteration  to  turn  air  into  water,  than 
water  into  ice ;  yet  there  is  this  hope,  that  by  continuiDg  the 
air  longer  time,  the  effect  will  follow ;  for  that  artifical  conve^ 
sion  of  water  into  ice,  is  the  work  of  a  few  hours ;  and  tins  of 
air  may  be  tried  by  a  month's  space,  or  the  like. 

Experiments  in  consort  touching  induration  of  bodies. 

Induration,  or  lapidification,  of  substances  more  soft,  is 
likewise  another  degroe  of  condensation,  and  is  a  great 
alteration  in  nature.  The  effecting  and  accelerating  thereof 
is  very  worthy  to  bo  inqnired.  It  is  effected  by  three  means. 
The  first  is  by  cold,  whose  property  is  to  condense  and  con- 
stipate, as  hath  been  said.  The  second  is  by  heat ;  vvhicli  ii 
not  proper,  but  by  consequence  ;  for  the  heat  doth  attenuate; 
and  by  attenuation  doth  send  forth  the  spirit  and  moister 
part  of  a  body  ;  and  upon  that,  the  more  gross  of  the  tan- 
gible parts  do  contract  and  serre  themselves  together ;  both 
to  avoid  vacuum  (as  they  call  it)  ;  and  also  to  niunite  them- 
selves against  the  force  of  the  fire  which  they  have  suffered. 
And  the  third  is  by  assimilation  ;  when  a  hard  body  assirai- 
lateth  a  soft,  being  contiguous  to  it. 

The  examples  of  induration,  taking  them  promiscuously! 
are  many  :  as   the  generation   of  stones   within  the  earth,  - 
which  at  the  first  are  but  rude  earth  or  clay  ;  and  so  of 
minerals,  which  come  (no  doubt)  at  first  of  juices  concrete 
which  afterwards  indurate  :  and  so  of  porcelain,  which  isao 

'  Bacon  here,  as  eltewhere,  reiew  to  the  experimeDt  performed  by  Drebbel  ta  ^ 
Vrofouce  of  James  1. 
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artificial  cement,  buried  in  the  earth  a  \oi\g  time  j  and  so  tbe 
making  of  brick  and  tile ;  also  the  making  of  glass  of  a 
certain  sand  and  bnike-roota,  and  some  other  matters;  also 
Ae  exu<lations  of  rock-diamonds  and  crystal,  ivhieh  harden 
with  time  ;  also  the  induration  of  bead-amber,  which  at  first 
K  a  soft  substance ;  as  appeareth  by  the  flies  and  spiders 
which  are  found  in  it ;  and  many  more  ;  but  we  will  speak 
of  them  distinctly. 

83.  For  indurations  by  cold,  there  be  few  trials  of  it ;  for 
»e  have  no  strong  or  intense  cold  here  on  the  surface  of  the 
«rth,  so  near  the  beams  of  the  sun  and  the  heavens.  The 
likeliest  trial  is  by  snow  and  ice  ;  for  as  anow  and  ice,  especially 
being  holpen  and  their  cold  activated  by  nitre  or  salt,  will 
lurn  water  into  ice,  and  that  in  a  few  hours ;  so  it  may  be,  it 
*ill  turn  wood  or  stiff  clay  into  atone,  in  longer  time.  Put 
taerefore  into  a  conserving  pit  of  snow  and  ice  (adding  some 
lURiitity  of  salt  and  nitre)  a  piece  of  wood,  or  a  piece  of  tough 
day,  and  let  it  lie  a  month  or  more. 

84.  Another  trial  is  by  metalline  waters,  which  have  virtual 
Mid  in  them.  Put  therefore  wood  or  clay  into  smith's  water, 
or  other  metalline  water ;  and  try  whether  it  will  not  harden  in 
Wine  reasonable  time.  But  I  understand  it  of  metalline  waters 
that  come  by  washing  or  quenching,  and  not  of  strong  waters 
■liat  come  by  diBsolution ;  for  they  are  too  corrosive  to  con- 
wUdate. 

85.  It  is  already  found  that  there  are  some  natural  spring- 
^'aters,  that  will  inlapidate  wood ;  so  as  you  shall  sec  one 
piece  of  wood,  whereof  the  part  above  the  water  shall  continue 
■ood,  and  the  part  under  the  water  shall  be  turned  into  a  kind 
of  gravelly  stone.  It  ia  likely  those  waters  are  of  some  metalline 
"uihire ;  but  there  would  be  more  particular  inquiry  mode  of 
wem.  It  is  certjun,  that  an  egg  was  found,  having  lien  many 
!«iirs  in  the  bottom  of  a  moat,  where  the  earth  hod  somewhat 
"'ergrown  it ;  and  this  egg  was  come  to  the  hardness  of  a 
"one,  and  had  the  colours  of  the  white  and  yolk  perfect,  and 
llie  ahell  shining  in  small  grains  like  sugar  or  alabaster. 

86.  Another  experience  there  ia  of  induration  by  cold,  which 
M  already  found  ;  which  is,  that  metals  themselves  are  hardened 
ly  often  heating  and  quenching  in  cold  water :  for  cold  ever 
wmkcth  most  potently  ujKin  heat  precedent. 


07<  For  innBrtOoB  by  Imi^  M  ■■§(  ac  MMSBenOf  d 
bj  Ae  ertalhy  of  Ae  laai^tcr  pBrb,datb  ado-  harden  1 
botij' ;  u  in  bridu,  dies,  &e. ;  or  if  Ae  bat  be  i 
Duketb  the  grnMer  put  itself  nm  and  nek ;  as  in  the  □ 
of  orihmrj  j^ssa ;  md  in  the  Thtifiestiaw  of  earth  (>»  we  s 
the  inocrpartaof  fiiniaces),«idtn  thevilrificatknaf  bn(Jc,a 
oTmetab.     Aad  in  tfac  fiiaier  of  these,  wluch  k  tk  li 
bjr  baUi^  whboot  rndtiBg,  ^  heat  hath  tbese  degrees ;  I 
it  indmateth,  and  then  maketfa  fragile,  and  laMlj  h  i 
aatnte  and  calcinate. 

8S.  Bat  if  voo  desire  to  make  an  tDdoratioD  with  t 
and  kaa  fiagilitf ,  a  middle  way  would  be  taken,  which  is 
which  Aristotle  hath  well  noted ',  hot  would  be  tboroogUy 
venSed,    It  b  to  decoct  bodies  in  water  for  two  or  three  days. 
Bat  [Ikv  moBt  be  luch  bodies  into  which  the  water  will  not 
enter ;  as  stone  and  metal.   For  if  they  be  bodi&j  into  which  the 
water  will  enter,  then  long  eeetluDg  will  rather  soften  than  in- 
durate them ;  as  hath  been  tried  in  ^gs,  &c    Therefore  softer 
l>odies  muHt  be  put  into  buttlea  ;   and  the  i>ottIi;g  bung   into 
water  «eetb!ng,  with  the  mouths  open,  above  the  water,  that  no 
water  may  get  in :  for  by  this  means  the  virtual  heat  of  the 
water  will  enter ;  and  eiich  a  heat  as  will  not  make  the  body 
adust  or  fragile ;  bat  the  ^ub^tance  of  the  water  will  be  shot 
out.     This  experiment  we  made;  and  it  aorleU  thiLs.     It  iras 
tried  with  a  piece  of  free-stone,  and  with  pewter,  put  into  the 
water  at  large.     The  free-stone,  we  found,  received  in   some 
water ;  for  it  was  softer  and  ensier  to  scrape  than  a  piece  o( 
the  same  st^mc  kept  dry.    But  the  pewter,  into  which  no  water 
cmld  enter,  bccamo  more  white,  and  liker  to  silver,  and  less 
flexible  by  much.     There  were  also  put  into  an  earthen  bottle, 
placed  as  before,  a  good  pellet  of  clay,  a  piece  of  cheese,  a  piece 
of  chalk,  and  a  piece  of  froe-stone.      The  clay   came   for«Ji 
almoMt  of  tlie  hardness  of  stone :  the  cheese  likewise  very  bai-<ii 
and  not  well  to  be  cut ;  the  chalk  and  the  free-stone  muc^'li 
hnrtlor  than  they  were.     The  colour  of  the  clay  inclined  not-     * 
whit  to  the  colour  of  brick,  but  rather  to  white,  as  in  ordinawi^J 
drying  by  the  sun.     Note,  that  all  the  former  trials  were  mac^^ 
by  a  boiling  upon  a  good  hot  fire,  renewing  the  water  as  it  cof^' 
Mumcd  with  other  hot  water ;  but  the  boiling  ivas  but  for  twch"  * 
hours  only :  and  it  is  like  tliat  the  experiment  would  h:\xc  bee^^ 
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more  effectual^  if  the  boiling  had  been  for  two  or  three  days,  as 
we  prescribed  before. 

89.  As  touching  nssimilation  (for  there  is  a  degree  of  assimi- 
lation even  in  inanimate  bodies),  we  see  examples  of  it  in  some 
stones  in  clay-grounds,  lying  near  to  the  top  of  the  earth,  where 
pebble  is ;  in  which  you  may  manifestly  see  divers  pebbles 
gathered  together:,  and  a  crust  of  cement  or  stone  between  them 
as  hard  as  the  pebbles  themselves ;  and  it  were  good  to  make 
atrial  of  purpose,  by  taking  clay,  and  putting  in  it  divers 
pebble-stones,  thick  set,  to  see  whether  in  continuance  of  time 
it  will  not  be  harder  than  other  clay  of  the  same  lump,  in 
which  no  pebbles  are  set.*     We  see  also  in  ruins  of  old  walls, 
especially   towards  the  bottom,  the    mortar   will   become   a? 
hard  as  the  brick ;  we  see  also,  that  the  wood  on  the  sides  of 
vessels  of  wine,  gathereth  a  crust  of  tartar,  harder  than  the 
wood  itself;  and  scales  likewise  grow  to  the  teeth,  harder  than 
the  teeth  themselves. 

90.  Most  of  all,  induration  by  assimilation  appeareth  in  the 
bodies  of  trees  and  living  creatures  :  for  no  nourishment  that 
the  tree  receiveth,  or  that  the  living  creature  receiveth,  is  so 
hard  as  wood,  bone,  or  horn,  &c.,  but  is  indurated  after  by  as- 
shnilation. 

Experiment  solitary  touching  the  version  of  water  into  air. 

91.  The  eye  of  the  understanding  is  like  the  eye  of  the  sense ; 
for  as  you  may  see  great  objects  through  small  crannies  or 
levels,  so  you  may  see  great  axioms  of  nature  through  small 
and  contemptible  instances.  The  speedy  depredation  of  air 
upon  watery  moisture,  and  version  of  the  same  into  air,  ap- 
peareth in  nothing  more  visible  than  in  the  sudden  discharge 
or  vanishing  of  a  little  cloud  of  breath  or  vapour  from  glass,  or 
the  blade  of  a  sword,  or  any  such  polished  body ;  such  as  doth 
i^ot  at  all  detain  or  imbibe  the  moisture;  for  the  mistiness 
8cattereth  and  breaketh  up  suddenly.  But  the  like  cloud,  if  it 
^ere  oily  or  fatty,  will  not  discharge  ;  not  because  it  sticketh 
&8ter,  but  because  air  preyeth  upon  water,  and  flame  and  fire 
upon  oil ;  and  therefore  to  take  out  a  spot  of  grease,  they  use  a 

'  Iq  the  mtueum  of  the  University  of  Ll^ge  I  was  shown  a  cannon  ball,  originally 
(U  %u  afflrmed)  iron,  which  had  been  converted  into  stone  by  the  influence  of  the  sand- 
"<«(■  to  which  it  was  imbedded.  .  It  appeared  to  me  that  the  ball  was  stone  ah  origin, 
^  tliat  th«  sandstme  io  which  it  lay  being  ferruginous  had  suggested  the  idea  of  tb« 
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«UMt  iipna  bmwTi  paper :  htn^jassst  ir^  ^virkedi  npjiL  .ims!  ;r 

fvili»i{,  <ir  die  iik:^.  loMC  lienor  miiuc :  bat  tt^^  wicL  wnaar.  tfrrr  «vr 
potrlfj  inoa<»r.     Tlie  coiuft  u^  fiir  choc  air  anftiuDimt  Escii*  vi^: 


Rgp^riment  M^tary  timJiauf  thafirfm  9f\ 

9^  Thertt  m  an  aiimir&hk  'igxmioifCcafiaiL  in.  t^  ame  SErfz^r 
OMCaaitii  oi  tike  \xziLti  dlaml  ixpoa  ^atss  or  gi^iiiif  or  faLvie^  :i 
♦woni*,  of  tEft  forrie  of  aniio.  evefl.  b.  t&e  lejat  »]^uajiuhKs  iz.*! 
w^<^aki^]tt  hi«';r£i»;%y  how  modi  it  eoodncetii  to  rreserraadi^a  oc  ^^.^^ 
pTfiiwst  firirm,  aori  tiu^  rvwaidn^  of  a  new.  Foe  maA  wdl  ihe 
fti:iriaie^(t  of  tfaftt  cLjfi^ ;  asirl  joa  thall  iee  it  e^^r  breikk  xir, 
ftnt  ia  the  ftkire^,  &a<i  Iai§t  ia  tbe  miiist.  We  «ee  Ekewi^e.  zhiz 
mrsdi  watftr  drawett  forth  the  juice  of  the  Ojiir  infiisei ;  bat 
little  wftt^r  L«  Imbxhed  bj  the  boiij:  aibi  thw  if  a  pcin-ri^al 
fsui^  whjf  in  operation  upoa  bodies  for  their  verssoo  or  al:e- 
rxtvjftk^  the  trisd  in  gneat  ({xnatities  doth  not  answer  the  triAl  in 
ffitttIL  and  do  deceiTetb  manF:  for  that  (I  ^at)  the  greater 
\t(Aj  re»kttetfa  m«^>re  any  alteration  of  tjzm,  and  reqnireth  ixr 
greater  ttren^b  in  the  actire  body  that  should  subdue  h. 

Exftf-riment  ifhlitarij  tuiching  fue  prudnrinrf  of  f^atheri  and  hairs 

of  diKen  cofoun. 

93,  We  have  apoken  before,  in  the  fifth  instance,  of  the 
caiiite  of  orient  colours  in  binb;  which  is  by  the  fineness  of  the 
nXfsiup.T ;  we  will  now  endeavour  to  reduce  the  same  axiom  to 
a  work.  VtfT  this  writing  of  our  Sylva  Syharum  is  (to  speak 
ffrr>pr;riy)  not  natural  history,  but  a  high  kind  of  natural  mairio. 
Vof  it  ii«i  not  a  description  only  of  nature,  but  a  breaking  of 
nature  intri  great  and  strange  works.  Try  therefore  the 
anointing  over  of  pigeons,  or  other  birds,  when  they  are  but 
in  their  down  ;  or  of  whelps,  cutting  their  hair  as  short  as  may 
l>e;  or  of  some  other  beast;  with  some  ointment  that  is  not 
hurtful  Vy  the  fle.ih,  and  that  will  harden  and  stick  very  close : 
and  nee  whether  it  will  not  alter  the  colours  of  the  feathers  or 
Iwir.  It  if*  received,  that  the  pidling  off  the  first  feathers  of 
birdn  clean,  will  make  the  new  come  forth  white:  and  it  is 
«i<?rtftin  that  white  is  a  [>enuriou8  colour,  and  where  moisture  is 
""Sant.  S<j  blue  violets  and  other  flowers,  if  they  be  starved, 
■   |rfile  and  white ;  birds  and  horses,  by  age  or  scars,  turn 
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white;  and  the  hoar  hairs  of  men  come  by  the  same  reason. 
And  therefore  in  birds,  it  is  very  likely  that  the  feathers  that 
come  first  will  be  many  times  of  divers  colours,  according  to 
the  nature  of  the  bird ;  for  that  the  skin  is  more  porous ;  but 
when  the  skin  is  more  shut  and  close,  the  feathers  will  come 
white.  This  is  a  good  experiment,  not  only  for  the  producing 
of  birds  and  beasts  of  strange  colours,  but  also  for  the  disclo- 
sure of  the  nature  of  colours  themselves:  which  of  them  require 
a  finer  porosity,  and  which  a  grosser. 

Experimenf  solitary  touching  the  nourishment  of  living  creatures 

before  they  be  brought  forth, 

94.  It  is  a  work  of  providence,  that  hath  been  truly  observed 
by  some,  that  the  yolk  of  the  egg  conduccth  little  to  the  gene- 
ration of  the  bird,  but  only  to  the  nourislmient  of  the  same  * ; 
for  if  a  chicken  be  opened  when  it  is  new  hatched,  you  shall 
find  much  of  the  yolk  remaining.^  And  it  is  needful  that  birds, 
tliat  are  shaped  without  the  female's  womb,  have  in  the  egg  as 
Well  matter  of  nourishment  as  matter  of  generation  for  the 
body.  For  after  the  egg  is  laid,  and  severed  from  the  body  of 
the  hen,  it  hath  no  more  nourishment  from  the  hen,  but  only  a 
quickening  heat  when  she  sitteth.  But  beasts  and  men  need 
uot  the  matter  of  nourishment  within  themselves,  because  they 
are  shaped  within  the  womb  of  the  female,  and  are  nourished 
continually  from  her  body. 

Experiments  in  consort  touching  sympathy  and  antipathy  for 

medicinal  use. 

95.  It  is  an  inveterate  and  received  opinion,  that  cantharides 
applied  to  any  part  of  the  body  touch  the  bladder  and  exulcerate 
*t,  if  they  stay  on  long.  It  is  likewise  received,  that  a  kind 
tf  stone,  which  they  bring  out  of  the  West  Indies,  hath  a 
peculiar  force  to  move  gravel,  and  to  dissolve  the  stone ;  inso- 
much as  laid  but  to  the  wrist,  it  hath  so  forcibly  sent  down 
Pavel,  as  men  have  been  glad  to  remove  it,  it  was  so  violent.* 

'  See  Aristot  De  Gen.  Animal,  ill  2. 

'  According  to  Vicq  d'Azyr,  the  pedicule  of  the  yolk  remains  permanently,  and 
'*'*^^iog  of  the  yolk  itself  may  be  traced  until  the  12th  or  13th  day  after  the 
^^^teti  Is  hatched.  The  opinion  that  the  yolk  contributes  to  the  nutriment  of  the 
^^'Ickni  appears  to  be  well  founded,  as  chickens  from  which  it  had  been  removed  died 
^  tymptoms  of  atn^hy. 

'  Mflnardnt  in  F)nunpton*s  translation  speaks  thus  of  the  efficacy  of  this  stone.  **  A 
whlcbe  hid  one  of  them  here,  the  best  of  them  that  I  have  seen,  hauytng 
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96.  It  18  received  and  confirmed  by  daily  experience,  th 
the  soles  of  the  feet  have  great  affinity  witli  the  head  and  tl 
mouth  of  the  stomach  ;  as  we  see,  going  wet-shod,  to  those  thj 
use  it  not,  afFecteth  both :  applications  of  hot  powders  to  tl 
feet  attenuate  first,  and  after  dry  the  rheum ;  and  therefore 
physician  that  would  be  mystical,  prescribeth  for  the  cure  o 
the  rheum,  that  a  man  should  walk  continually  upon  a  camo 
mUe  aUey  ;  meaning,  that  he  should  put  camomile  within  hi 
socks.  Likewise  pigeons  bleeding,  applied  to  the  soles  of  th( 
feet,  ease  the  head ;  and  soporiferous  medicines  applied  unt( 
them,  provoke  sleep. 

97.  It  seemeth  that  as  the  feet  have  a  sympathy  with  th( 
liead,  so  the  wrists  and  hands  have  a  sympathy  with  the  heart 
we  see  the  affects  and  passions  of  the  heart  and  spirits  are  no 
tably  disclosed  by  the  pulse :  and  it  is  often  tried,  that  juice 
of  stock-gilly-flowers,  rose-campion,  garlick,  and  other  things 
a[)plied  to  the  wrists  and  renewed,  have  cured  long  agues 
And  I  conceive  that  washing  with  certain  liquors  the  palms  o 
the  hands  doth  much  good  :  and  they  do  well  in  heats  of  agues 
to  hold  in  the  hands  eggs  of  alabaster  and  balls  of  crystal. 

Of  these  things  we  shall  speak  more,  when  we  handle  tt 
title  of  sympathy  and  antipathy  in  the  proper  place. 

Experiment  solitary  touchviy  the  secret  processes  of  nature, 

98.  The  knowledge  of  man  (hitherto)  hath  been  determine 

• 

by  the  view  or  sight ;  so  that  whatsoever  is  invisible,  either  i 
respect  of  the  fineness  of  the  body  itself,  or  the  smallness  c 
the  parts,  or  of  the  subtilty  of  the  motion,  is  little  inquirec 
And  yet  these  be  the  things  that  govern  nature  principally 
and  without  which  you  cannot  make  any  true  analysis  and  if 
dication  of  the  proceedings  of  nature.  The  spirits  or  pnet 
maticals,  that  are  in  all  tangible  bodies,  are  scarce  knovri 
Sometimes  they  take  them  for  vacuum  ;  whereas  they  ai 
the  most  active  of  bodies.  Sometimes  they  take  them  for  aii 
from  which  they  differ  exceedingly,  as  much  as  wine  froi 
water,  and  as  wood  from  earth.  Sometimes  they  will  hav 
them  to  be  natural  heat,  or  a  portion  of  the  element  of  fir*^ 
whereas  some  of  them  are  crude  and  cold.    And  sometimes  the 

put  it  to  his  arme,  he  dooeth  make  hyra  to  expell  and  caste  out  much  sande,  that  mu 
t>mes  he  doeib  take  it  awaie,  for  that  he  thinketh  that  it  dooeth  hurte  hym  for  top 
out  so  muche,  and  in  lak>  ng  it  awaie  he  ceascth  to  caste  any  from  hym,"  &c.— ^ 
iSewet  out  of  the  newefounde  Worldet  fol.  19. 
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irilthaTC  tliem  to  be  tbe  virtues  and  nualitips  of  the  tangible 
parts  which  they  aee ;  whereas  they  ure  things  by  themselves. 
And  then,  when  tbey  coioe  to  plants  and  living  creatures,  they 
call  them  aoule.  And  such  superficial  speculations  they  linve ; 
like  prospectives,  that  shew  things  inward,  when  they  are  but 
paintings.  Neither  is  this  a  question  of  words,  but  infinitely 
material  'm  nature.  For  spirits  are  nothing  else  but  a  nntuml 
IhkIv,  rarified  to  a  proportion,  and  included  in  the  tangible  [arts 
of  bodies,  as  in  an  integument.  And  they  be  no  less  differing 
one  from  the  other  than  the  dense  or  tangible  parts  *,  and  they 
are  in  all  tangible  bodies  whatsoever,  more  or  less ;  and  they 
are  never  (almost)  at  rest ;  and  from  them  and  their  motions 
principally  proceed  arefaction,  colliquation,  concoction,  matura- 
tion, pntrefaction,  vivification,  and  most  of  the  effects  of  nature, 
for,  aa  we  have  figured  them  in  our  Sajiienlta  Veterum,  in 
the  fable  of  Proserpina,  you  shall  in  the  infernal  regiment  hear 
little  doings  of  Pluto,  but  most  of  Proserpina :  for  tangible 
ports  in  bodies  are  stupid  things ;  and  the  spirits  do  (in  effect) 
all.  As  for  tbe  differences  of  tangible  parts  in  bodies,  the  in- 
dustry of  the  chemists  liath  given  some  light,  in  discerning  by 
their  separations  the  oily,  crude,  pure,  impure,  fine,  gross  parts 
of  bodies,  and  the  like.  And  the  physicians  are  content  to 
acknowledge  that  herbs  and  drugs  have  divers  parts ;  as  that 
opium  hath  a  stupefacting  part,  and  a  beating  part;  tbe  one 
moving  sleep,  the  other  a  sweat  following;  and  that  rhubarb 
hath  purging  parts,  and  astringent  parts,  &c.  But  this  whole 
inquisition  is  weakly  and  negligently  handled.  And  for  the 
more  subtile  differences  of  the  minute  parts,  and  the  posture  of 
them  in  tbe  body,  (which  also  hath  great  effects,)  they  are  not  at 
all  touched :  as  for  the  motions  of  the  minute  parts  of  bodies, 
which  do  BO  great  effects,  they  have  not  been  observed  at  idl ; 
hecnu^e  they  are  Invisible,  and  incur  not  tu  the  eye;  but  yet 
they  are  lo  be  deprchended  by  experience  :  as  Democritus  said 
well,  when  they  charged  him  to  hold  that  the  world  was  made 
of  such  little  motes  as  were  seen  in  the  sun :  Atomus,  saith 
he,  necessitate  rationis  et  experienti<B  esse  convincitur ;  atomum 
nemo   unquom    vidit. '      And   therefore   the   tumult   in 

'  Tben  !•  no  (Jcpibl  hut  that  Dfmociitiis  oStmird  chat  thr  atoni  [9  cognliaBIt  by  llie 

nd   onlj,  and   nowiK   by  \be  wnso.      See  smnnit  other  pisHges  Sextui  Em  [it  ri  elm 

her.  I^ogieot,  11.  B.     On  thp  other  hand,  he  certainly  compapfd  hli  ntonH  to  niuic* 

'     tbe  lunbranii,  pmbalily  bvrauw  the  latter,  thoimh  known  td  cii>i 

It  indUbir.     Sre  Aritl.  De  Anim.  L  S. 
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the  parts  of  solid  bodies  when  they  are  compressed,  which 
is  the  cause  of  all   flight  of   bodies  through   the  sur,  and  of 
other  mechanical  motions,   (as   Lath  been  partly  touched  be- 
fore,  and  shall  be  thoroughly  handled  in  due  place,)  is  not 
seen  at  all.     But  nevertheless,  if  you  know  it  not,  or  inquire 
it  not  attentively  and  diligently,  you  shall  never  be  able  to 
discern,  and  much  less  to  produce,  a  number  of  mechanical 
motions.      Again,  as  to  the  motions  corporal  within  the  m- 
closures  of  bodies,  whereby  the  effects  (which  were  mentioned 
before)  f)ass  between  the  spirits  and  the  tangible  parts,  (which 
are  arefaction,  coUiquation,  concoction,  maturation,  &c.,)  they 
are  not  at  all  handled.     But  they  are  put  off  by  the  names  of 
virtues,  and  natures,  and  actions,  and  passions,  and  such  other 
loijical  words. 

Experiment  solitary  touching  the  power  of  heat 

99.  It  is  certain  that  of  all  powers  in  nature  heat  is  the 
chief;  both  in  the  frame  of  nature,  and  in  the  works  of  art 
Certain  it  is  likewise  that  the  effects  of  heat  are  most  advanced, 
when  it  worketh  upon  a  body  without  loss  or  dissipation  of  the 
matter;  for  that  ever  betrayeth  the  account.  And  therefore 
it  is  true  that  the  power  of  heat  is  best  perceived  in  distilla- 
tions which  are  performed  in  close  vessels  and  receptacle?. 
But  yet  there  is  a  hijjher  dejrree ;  for  howsoever  distillations 
do  keep  tlic  body  in  cells  and  cloisters,  without  going  abroad, 
yet  they  give  spjioe  unto  bodies  to  turn  into  vapour,  to  return 
into  liquor,  and  to  separate  one  part  from  another.  So  as 
nature  doth  expatiate,  although  it  hath  not  full  liberty; 
whereby  the  true  and  ultinie  operations  of  heat  are  not  at- 
tained. But  if  bodies  may  be  altered  by  heat,  and  yet  no 
such  reciprocation  of  rarefaction  and  of  condensation  and  of 
separation  admitted,  then  it  is  like  that  this  Proteus  of  matter, 
being  held  by  the  sleeves,  will  turn  and  change  into  many 
metamorphoses.'  Take  therefore  a  square  vessel  of  iron,  in 
form  of  a  cube,  and  let  it  have  good  thick  and  strong  side?- 
Put  it  into  a  cube  of  wood,  that  muv  fill  it  as  close  as  mav  bo, 

I  <1<)  not  kn..w  what  Bacon  would  have  thoimht  of  tho  story  told  of  the  Emi>er:'f 
troderick  II.  An  (»Ki  commentator  on  Dante  affirms  that,  in  order  to  prove  the  non- 
fxistenco  of  the  soul,  the  emi>eror  enclosed  a  criminal  In  a  chest,  and  kept  him  there 
until  death  took  place.  The  chest  beins  opene<l,  he  asked  those  whom  he  wished  tonfutf 
>|hat  had  become  of  the  soul  ;  but  received  cpjite  ;is  «(K)d  an  answer  as  the  qui-^tio:i 
dcM-rved,  namely,  that  it  had  escaped  by  the  same  route  as  the  cries  which,  for  wtne 
tmie  after  belnR  shut  in.  the  unhappy  man  had  been  heard  to  utter. 
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and  let  it  have  a  cover  of  iron,  as   strong  (at  least)  as   the 
elues ;  and  let  it  be  well  luted,  after  the  manner  of  the  chemists. 
Inen  place  the  vessel  within  burning  coals,  k^t  quick  kindled, 
for  some  few  hours^  space.     Then  take  therVessel  from  the 
fire,  and  take  off  the  cover,  and  see  what  is  become  of  the  wood. 
I  conceive  that  since  all  inflammation    and  evaporation  are 
utterly  prohibited,  and  the  body  still  turned  upon  itself,  that 
one  of  diese  two  effects  will  follow :  either  that  the  body  of 
the   wood  will  be  turned  into  a  kind  of  amalagmaj  (as  the 
chemists  call  it,)  or  that  the  finer  part  will   be  turned  into 
air,  and   the  grosser  stick   as  it  were  baked  and   incrustate 
upon  the  sides  of  the  vessel ;  being  become  of  a  denser  matter 
than  the  wood  itself,  crude.     And  for  another  trial,  take  also 
water,  and  put  it  in  the  like  vessel,  stopped  as  before ;  but  use 
a  gentler  heat,  and  remove  the  vessel  sometimes  from  the  fire ; 
and  again,  after  some  small  time,  when  it  is  cold,  renew  the 
heating  of  it ;  and  repeat  this  alteration  some  few  times ;  and 
if  you  can  once  bring  to  pass,  that  the  water,  which  is  one 
of  the  simplest  bodies,  be  changed  in  colour,  odour,  or  taste, 
after  the  manner  of  compound  bodies,  you  may  be  sure  that 
there  is  a  great  work  wrought  in  nature,  and  a  notable  entrance 
naade  into  strange  changes  of  bodies  and  productions ;  and  also 
a  way  made  to  do  that  by  fire  in  small  time,  which  the  sun  and 
age  do  in  lon<^  time.     But  of  the  admirable  efl'ects  of  this  dis- 
tillation in  close  (for  so  we  will  call  it),  which  is  like  the  wombs 
and  matrices  of  living  creatures,  where  nothing  expireth  nor 
separateth,  we  will  speak  fully  in  the  due  place ;  not  that  we 
aim  at  the  making  of  Paracelsus'  pygmies*,  or  any  such  pro- 
digious follies ;  but  that  we  know  the  effects  of  heat  will  be 
such  as  will  scarce  fall  under  the  conceit  of  man,  if  the  force 
of  it  be  altogether  kept  in. 

Experiment  solitary  touching  the  impossibilittj  of  annihilation, 

100.  There  is  nothing  more  certain  in  nature  than  that  it  is 
impossible  for  any  body  to  be  utterly  annihilated ;  but  that  as 
it  was  the  work  of  the  omnipotency  of  God  to  make  somewhat  of 
nothing,  so  it  requireth  the  like  omnipotency  to  turn  somewhat 
into  nothing.  And  therefore  it  is  well  said  by  an  obscure 
writer  of  the  sect  of  the  chemists,  that  there  is  no  such  wav  to 

'  See  Piracrlsus,  De  Nymph.  Syiph.  Pygmx.  et  Salam. 
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effect  the  strange  transmutations  of  bodies^  as  to  enfleavoiir  < 
urge  by  all  means  the  reducing  of  them  to  nothing.  J 
herein  is  contained  also  a  great  secret  of  preservation  of  bo< 
from  change ;  for  if  you  can  prohibit,  that  they  neither  ti 
into  air,  because  no  air  cometh  to  them ;  nor  go  into  the  boc 
adjacent,  because  they  are  utterly  heterogeneal ;  nor  mak( 
round  and  circulation  within  themselves ;  they  will  ne^ 
change,  though  they  be  in  their  nature  never  so  perishable 
mutable.  We  see  how  flies,  and  spiders,  and  the  like,  g 
a  sepulchre  in  amber,  more  durable  than  the  monume 
and  embalming  of  the  body  of  any  king.  And  I  concei 
the  like  will  be  of  bodies  put  into  quicksilver.  But  th 
they  must  be  but  thin,  as  a  leaf,  or  a  piece  of  paper 
parchment ;  for  if  they  have  a  greater  crassitude,  they  ^ 
alter  in  their  own  body,  though  they  spend  not.  But  of  t 
we  shall  speak  more  when  we  handle  the  title  of  conservati 
of  bodies. 
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Experiments  in  consort  touching  Music. 

Music,  in  the  practice,  hath  been  well  pursued,  and  in  good 
variety  ;  but  in  the  theory,  and  especially  in  the  yielding  of 
the  causes  of  the  practique,  very  weakly  ;  being  reduced  into 
certain  mystical  subtilties,  of  no  use  and  not  much  truth.  We 
shall,  therefore,  after  our  manner,  join  the  contemplative 
snd  active  part  together. 

101.  All  sounds  are  either  musical  sounds,  which  we  call 
tones;  whereunto  there  may  be  an  harmony;  which  sounds 
^e  ever  equal ;  as  singing,  the  sounds  of  stringed  and  wind- 
^truments,  the  ringing  of  bells,  &c. ;  or  immusical  sounds ; 
^hich  are  ever  unequal ;  such  as  are  the  voice  in  speaking,  all 
whisperings,  all  voices  of  beasts  and  birds,  (except  they  be 
Singing-birds,)  all  percussions  of  stones,  wood,  parchment,  skins 
(as  in  drums),  and  infinit'C  others. 

102.  The  sounds  that  produce  tones,  are  ever  from  such 
Dodies  as  are  in  their  parts  and  pores  equal;  as  well  as  the 
^unds  themselves  are  equal ;  and  such  are  the  percussions  of 
^etal,  as  in  bells ;  of  glass,  as  in  the  filliping  of  a  drinking 
glass ;  of  air,  as  in  men's  voices  whilst  they  sing,  in  pipes, 
thistles,  organs,  stringed  instruments,  &c. ;  and  of  water,  as  in 
^he  nightingale-pipes  of  regals*  or  organs,  and  other  hydraulics; 
which  the  ancients  had,  and  Nero  did  so  much  esteem,  but  are 
^ow  lost.*     And  if  any  man  think  that  the  string  of  the  bow 

'  Seethe  note  at  §  172. 

'  Saetonfus  in  Nero,  c.  41.  Hydraulic  music  is  mentioned  as  one  of  the  lost  arts 
^  Panclrolla     Sec  his  Raccoita  Breve,  &c.,  i.  7.     See  also  Vitruvius,  [lib.  v.  c.  6.]. 
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105.  Yet  (bis  19  true,  that  in  the  ordimiry  mee  anil  faWs  of 
fte  voke  of  man  (not  meafluring  the  tone  by  whole  notes  an<i 
bitf-tioies,  w]iich  ie  the  equal  measure)  there  fall  out  to  be  two 
kvmolls  (a6  hath  been  said)  beiweeo  the  unison  and  tbe  dia- 
faran:  and  this  varying  is  natural.  For  if  a  man  would  endea- 
Tonr  to  raise  or  fall  hi@  voi«e  still  by  half-notes,  like  iLe  stopsf 
«f  a  late,  or  by  whole  notes  alone  without  halves,  aa  far  as  an  A.'.^ 
^hlh  ;  be  will  not  be  able  to  frame  his  voice  unto  it.  Which  ^ 
Mnewcth,  that  after  every  three  whole  notes,  nature  rcqulreth, 
§6t  all  harmonica)  obb,  one  half-note  to  be  interposed. 

106.  It  i«  to  be  considered,  that  whatsoever  virtue  is  in 
Mnmbers  for  conducing  to  concent  of  not^a,  is  rather  to  be 
■bribed  to  the  ante-number  than  to  the  entire  number ;    as 

that  the  sound  retumelh  after  six  or  after  twelve ;  so 
tint  the  seventh  or  the  thirteenth  is  not  the  molter,  but  the 
■stli  or  the  twelfth ;  and  the  seventh  and  the  thirteentli  are 
W  the  limita  and  boundaries  of  tbe  return. 

107.  The  concords  in  music  which  are  perfect  or  semiperfect 
Wlveea  the  unison  and  tbe  diapason,  are  the  fifth,  which  ia 
the  moet  perfect ;  the  third  next ;  and  the  sixth,  which  is  more  > 
hanJi :   and,  as  the  ancients  esteemed,  and  so  do  rayself  and     '•^ 
nue  other  yet,  the  fourth,  which  they  call  diatessaron,'     As 
fcr  tbe  tealh,  twelfth,  thirteenth,  and  so  in  injinieum,  they  be 
out  recurrences  of  the  former,  viz,  of  the  third,  the  fifth,  and        \ 
tbe  sixth,  being  an  eighth  respectively  from  tiem.                        \f^'i 

108.  For  discords,  the  second   and  the  seventh  nre  of  all  * 
others  the  most  odious  in  hamiony  to  the  sense ;  wliereof  tbe 
Me  is  next  above  the  unison,  the  other  next  under  the  diapason, 
vliich  may  shew  that  harmony  requireth  a  competent  distance 
of  notes. 

109.  In  harmony,  if  there  be  not  a  discord  to  the  base,  it 
doth  not  disturb  the  harmony  though  there  be  a  discord  to  the 
liTgher  porta;  so  tbe  discord  be  not  of  the  two  that  are  odious; 
Ind  therefore  the  ordiuary  consent  of  four  parts  consist^tb  of 

HiirUni  mniifci,  "  Hirrtlr  anj  qacttlon  has  bera  mart  sgllsled  hy  the  modtm 
iciUM  thiD  this,  vbtlher  Ihr  ctlatnaarun  br  s  cimcoril  ur  a  dlicunl  ?  "    lie  jiwi  on 
uoW  ■  pnsutr  In  f»»our  of  Its  belnit  ■  mnrord  from  ■•  a  »cry  iMmed  ind  iQwniou* 
I,'  taliOri  Primciplnof  MMiic,i:c^  by  Chsr1«  Butler,  of  MajidalenCollcgr.  Oxford, 
ISM,     BiUlcT.  ■firrstpiing  the  qurHlcn,  ijructfedii  Ibiu  :   ■■  And  therefore   Ihit  ho- 
lt [Lord  Tomtamj,  whvw  vrnenl  ImowledKe  sod  joilgment  in  kII  kind  of 
Urnmllf  ■pj>tiiudMl  by  the  Itarniil,  rpjrcting  their  novel  fuic)  that  njcc:! 
rieni  eoncoid,  |in>f<-«n  hlnncir  to  he  of  anutner  mind," — and  then  nauta  the 
to  Ibc  (txt.     8«  Ilairkin.,  Hi.!.  ,•/  «..«,  111.  13*. 
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an  eighth,  a  fifth,  and  a  third  to  the  base ;  but  that  fifth  ib  a 
fourth  to  the  treble,  and  the  third  is  a  sixth.  And  the  cause 
18,  for  that  the  base  striking  more  air,  doth  overcome  and  drown 
the  treble,  (unless  the  discord  be  very  odious) ;  and  so  hideth  a 
small  imperfection.  For  we  see,  that  in  one  of  the  lower 
strings  of  a  lute,  there  soundeth  not  the  sound  of  the  treble, 
nor  any  mixed  sound,  but  only  the  sound  of  the  base. 

110.  We  have  no  music  of  quarter-notes  * ;  and  it  maybe 
thoy  are  not  capable  of  harmony ;  for  we  see  the  half-notes 
themselves  do  but  interpose  sometimes.     Nevertheless  we  have 

I      ysome  slides  or  relishes  of  the  voice  or  strings,  as  it  were  con- 
*-^     tinned   without  notes  from    one   tone  to   another,  rising  or 
falling,  which  are  delightful. 

111.  The  causes  of  that  which  is  pleasing  or  ingrate  to  the 
hearing,  may  receive  light  by  that  which  is  pleasing  or  ingrate 
to  the  sight.  There  be  two  things  pleasing  to  the  sight,  (leaving 
pictures  and  shapes  aside,  which  are  but  secondary  objects,  and 
please  or  displease  but  in  memory) ;  these  two  are  colours  and 
order.  The  pleasing  of  colour  symboHseth  with  the  pleasing 
of  any  single  tone  to  the  ear ;  but  the  pleasing  of  order  dcth 
symbolise  with  harmony.  And  therefore  we  see  in  garden- 
knots,  and  the  frets  of  houses,  and  all  equal  and  well  answering 
figures,  (as  globes,  pyramids,  cones,  cylinders,  &c.,)  how  they 
please;  whereas  unequal  figures  are  but  deformities.  And 
both  these  pleasures,  that  of  the  eye,  and  that  of  the  ear, 
are  but  the  efl^ccts  of  equality,  good  proportion,  or  corre- 
spondence: so  tliat  (out  of  question)  equality  and  correspondence 
are  the  causes  of  harmony.  But  to  find  the  proportion  of  that 
correspondence,  is  more  abstrui^e ;  whereof  notwithstanding  vre 
shall  speak  somewhat  (when  we  handle  tones)  in  the  general 
inquiry  of  sounds. 

112.  Tones  are  not  so  apt  altogether  to  procure  sleep  ^ 
some  other  sounds ;  as  the  wind,  the  purling  of  water,  huuiinlDg 
of  bees,  a  sweet  voice  of  one  that  readeth,  &c.  The  cause 
whereof  is,  for  that  tones,  because  they  are  equal  and  slide  not, 
do  more  strike  and  erect  the  sense  than  the  other.  And  over- 
much attention  hindereth  sleep. 

113.  There  be  in  music  certain  figures  or  tropes;  almost 
agreeing  with  the  figures  of  rhetoric,  and  witli  the  affections 

*  The  die»is  or  qiiartrr-note  does  not  enter  into  our  scales,  but  it  did  into  tbe 
enharmonic  scale  of  the  Greeks. 
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e  mind,  and  other  senses.  First,  the  division  and  ^ua- 
j,  which  please  so  much  in  music,  have  an  agreement  with 
littering  of  light;  as  the  moon-beams  playing  upon  a 
Again,  the  falling  from  a  discord  to  a  concord,  which 
h  great  sweetness  in  music,  hath  an  agreement  with  the 
ons,  which  are  reintegrated  to  the  better  after  some  dis- 

it  agreeth  also  with  the  taste,  which  is  soon  glutted  with 
rhich  is  sweet  alone.  The  sliding  from  the  close  or  ca- 
,  hath  an  agreement  with  the  figure  in  rhetoric  which 
all  prcBter  expectatum  ;  for  there  is  a  pleasure  even  *  in 

deceived.      The  reports  and  fuges  have  an  agreement  .^-t-^*-^ 
he  figures  in  rhetoric  of  repetition  and  traduction.     The 
s,  and  changing  of  times,  have  an  agreem.ut  with  the 
cs  of  motions ;  as  when  galliard  time  and  measure  time 

the  medley  of  one  dance.' 

:.  It  hath  been  anciently  held  and  observed,  that  the  sense 
iring  and  the  kinds  of  music  have  most  operation  upon 
?rs;  as  to  encourage  men  and  make  them  warlike;  to 
them  soft  and  effeminate ;  to  make  them  grave ;  to  make 
light ;  to  make  them  gentle  and  inclined  to  pity,  &c.  The 
is,  for  that  the  sense  of  hearing  strlketh  the  spirits  more 
liatcly  than  the  other  senses,/ and  more  incorporeally  than 
aelling.  For  the  sight,  taste,  and  feeling,  have  their  organs 
'  so  present  and  immediate  access  to  the  spirits,  as  the 
ig  hath.  And  as  for  the  smelling,  (which  indeed  worketh 
mmediately  upon  the  spirits,  and  is  forcible  while  the 

remaineih,)  it  is  with  a  communication  of  the  breath  or  ^-x 
T  of  the  object  odorate  ;  but  harmony,  entering  easily,  and 
ing  not  at  all,  and  coming  with  a  manifest  motion,  dotli 
stom  of  often  affecting  the  spirits  and  putting  them  into 
ind  of  posture,  alter  not  a  little  the  nature  of  the  spirits, 
wrhen  the  object  is  removed.     And  therefore  we  see  that 

and  airs,  even  in  their  own  nature,  have  in  themselves 
affinity  with  the  affections :  as  there  be  merry  tunes, 
1  tunes,  solemn  tunes;  tunes  inclining  men's  minds  to 
warlike  tunes,  &c.  So  as  it  is  no  marvel  if  they  alter 
drits,  considering  that  tunes  have  a  predisposition  to  the 
1  of  the  spirits  in  themselves.     But  yet  it  hath  been 

n  the  original ;  a  mistake  probably  for  ever.  —J.  S, 

iparr  this  p.isMgp  with  the  [De  Aiigmenti$,  iii.  1.  and  the  corresponding  .pat- 

bej  Advantemtni  of  learning, 
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noted,  that  though  this  variety  of  tunes  doth  dispose  the  spirits 
to  variety  of  passions  conform  unto  them,  yet  generally  mu«lc 
feedeth  that  disposition  of  the  spirits  which  it  findeth.  We  gee 
also  that  several  airs  and  tunes  do  please  several  nations  and 
persons,  according  to  the  sympathy  they  have  with  their  spirits. 

Experiments  in  consort  touching  sounds  ;  and  first  touching  tk 

nullity  and  entity  of  sounds. 

Perspective  hath  been  with  some  diligence  inquired ;  and 
80  hath  the  nature  of  sounds,  in  some  sort,  as  far  as  con- 
cerneth  music.  But  the  nature  of  sounds  in  g'eneral  hath 
been  superficially  observed.  It  is  one  of  the  subtilest  picas 
of  nature.  And  besides,  I  practise  as  I  do  advise ;  which 
is,  after  long  inquiry  of  things  immerse  in  matter,  to  inter- 
pose some  subject  which  is  immateriate,  or  less  materiate ; 
such  as  tliis  of  sounds ;  to  the  end  that  the  intellect  may  be 
rectified,  and  become  not  partial. 

115.  It  is  first  to  be  considered,  what  great  motions  there 
are  in  nature  which  pass  without  sound  or  noise.  The  heavens 
turn  about  in  a  most  rapid  motion,  without  noise  to  us  per- 
ceived ;  though  in  some  dreams  they  have  been  said  to  make 
an  excellent  music.  So  the  motions  of  the  comets,  and  fiery 
meteors  (as  "  stella  cadens,"  &c.)  yield  no  noise.  And  if  it  be 
thought  that  it  is  the  greatness  of  distance  from  us,  whereby 
the  sound  cannot  be  heard ;  we  see  that  lightnings  and  coro-^- 
cations,  which  are  near  at  hand,  yield  no  sound  neither.  And 
yet  in  all  these  there  is  a  percussion  and  division  of  the  air. 
The  winds  in  the  upper  region  (which  move  the  clouds  above, 
which  we  call  the  rack^  and  are  not  perceived  below,)  pas^ 
without  noise.  The  lower  winds  in  a  plain,  except  they  be 
strong,  make  no  noise ;  but  amongst  trees,  the  noise  of  such 
winds  will  be  perceived.  And  the  winds  (generally)  when 
they  make  a  noise,  do  ever  make  it  unequally,  rising  and 
falling,  and  sometimes  (when  they  are  vehement)  trembling  a* 
the  height  of  their  blast.  Eain  or  hail  falling  (though  vehe- 
mently) yieldeth  no  noise  in  passing  through  the  air,  till  it 
fall  upon  the  ground,  water,  houses,  or  the  like.  Water  in 
a  river  (though  a  swift  stream)  is  not  heard  in  the  channel, 
but  runneth  in  silence,  if  it  be  of  any  depth;  but  the  very 
stream   upon   shallows,    of  gravel  or  pebble,  will   be   heanL 


And  tr&f«T8,  when  they  lieat  ujwn  the  shore,  or  are  strnitened 
(m  in  the  falls  vf  bridges),  or  are  dashed  against  themselves  by 
noise.  Any  piece  of  timber  or  hard 
body,  being  thrust  forwards  by  another  body  contiguous  with- 
out knocking,  giveth  no  noise.  And  so  bodies  in  weighing 
une  upon  another,  though  the  upper  body  press  the  lower  body 
down,  make  no  noise.  So  the  motion  in  tlie  minute  parts  of 
any  folid  body  (which  is  the  principal  cause  of  violent  motion, 
llioogh  unobserved,)  passeth  witliout  sound ;  for  that  sound  that 
is  heard  sometimes,  is  produced  only  by  the  brcnking  of  the 
air,  and  not  by  the  impulsion  of  the  parts.  So  it  is  manifest 
that  where  the  anterior  body  giveth  way  as  fast  as  the  pos- 
terior Cometh  on,  it  maketh  no  noise,  be  the  moiion  never  so 
great  or  swift. 

116.  AJr  open,  and  at  large,  makctli  no  noise,  except  it  be 

tliarply  percus.«ed ;  as  in  the  sound  of  a  string,  where  air  is 

percussed  by  a  hard  and  stiff  body,  and  with  a  sharp  loose ;  for 

if  the  string  be  not  strained,  it  maketh  no  noise.     But  where 

the  air  is  pent  and  straitened,  there  breath  or  other  blowing, 

C  which  carry  but  a  gentle  percussion)  suffice  to  create  sound ;  as 

In  pipes  and  wind-instruments.     But  then  you  must  note,  that 

>n  recorders,  which  go  with  a  gentle  breath,  the  concave  of  the 

pipe,  were  it  not  for  the  fipple  that  straitcneth  the  air  (much 

»iare  than  the  simple  concave),  would  yield  no  sound.     For  as 

•wr  other  wind-instruments,  they  require  a  forcible  breath  ;  as 

*ninipets,  comets,  hunters'  horns,  &c,  which  appeareth  by  the 

Itlown   checks  of  him  that  windeth   them.     Organs  also  are 

blown  witli  a  strong  wind  by  the  bellows.     And  note  again, 

that  some  kind  of  wind-instruments  are  blown  at  a  small  hole 

5(1  the  side,  which  straiteneth  the  breath  at  the  first  entrance ; 

thp  rather,  in  respect  of  their  traverse  and  stop  above  the  hole, 

Vfliicli  performeth  the  Apple's  part ',  as  it  is  seen  in  flutes  and 

fifts,  which  will  not  give  sound  by  a  blast  at  the  end,  as  re- 

conlers  &c.  do.     Likewise  in  all  whistling,  you  contract  the 

mouth ;  and  to  make  it  more  sharp,  men  sometimes  use  their 

lingen     But  in  open  air,  if  you  throw  a  stone  or  a  dart,  tliey 

Eive  no  sound ;  no  more  do  bullets,  except  they  hapjien  to  be  a 

little  hollowed  in  the  casting;   which  hollowness  [>enneth  the 

^r;  nor  yet  arrows,  except  they  he  ruffled  in  their  leatliers, 

"hich   likewise  penneth  the   air.     As  for  small  whistles,   or 

iJicpkerdtt'  oaten  pipes,  they  give  a  sound   becuuisc  ul    their 
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extreme  slendcmcss,  'whereby  the  air  is  more  pent  than  in  a 
wider  pipe.  Again,  the  voices  of  men  and  living  creatures 
pass  through  the  throat,  which  penneth  the  breath.  As  for 
the  Jews-harp,  it  is  a  sharp  percussion ;  and  besides  hath  the 
advantage  of  penning  the  air  in  the  mouth. 

117.  Solid  bodies,  if  they  be  very  softly  percussed,  give  no 
sound ;  as  when  a  man  treadeth  very  softly  upon  boards.  So 
chests  or  doors  in  fair  weather,  when  they  open  easily,  give  no 
sound.     And  cart-wheels  squeak  not  when  they  are  liquored. 

118.  The  flame  of  tapers  or  candles,  though  it  be  a  swift 
motion  and  breaketh  the  air,  yet  passeth  without  sound.  Air 
in  ovens,  though  (no  doubt)  it  doth  (as  it  were)  boil  and  dilate 
itself,  and  is  rejvercussed,  yet  it  is  without  noise. 

119.  Flame  percussed  by  air  gi veth  a  noise  ;  as  in  blowing 
of  the  fire  by  bellows ;  greater  than  if  the  bellows  should  blow 
rpon  the  air  itself.  And  so  likewise  flame  percussing  the  air 
strongly  (as  when  flame  suddenly  taketh  and  openeth)  giveth  a 
noise ;  so  great  flames,  while  the  one  impelleth  the  other,  give 
a  bellowing  sound. 

120.  There  is  a  conceit  runneth  abroad,  that  there  should  be 
a  white  powder,  which  will  discharge  a  piece  without  noise; 
which  is  a  dangerous  experiment,  if  it  should  be  true :  for  it 
may  cause  secret  murders.  But  it  seemeth  to  me  unpossible; 
for  if  the  air  pent  be  driven  forth  and  strike  the  air  open,  it 
will  certainly  make  a  noise.  As  for  the  white  powder,  (if  any 
such  tiling  be,  that  may  extinguish  or  dead  the  noise,)  it  is  like 
to  be  a  mixture  of  petre  and  sulphur,  without  coal.  For  petre 
alone  will  not  take  fire.  And  if  any  man  think  that  the  sound 
may  be  extinguished  or  deaded  by  discharging  the  pent  air 
before  it  cometh  to  the  mouth  of  the  piece  and  to  the  open  air, 
that  is  not  probable  ;  for  it  will  make  more  divided  sounds:  as 
if  vou  should  make  a  cross  barrel  hollow  through  the  barrel «i 
a  piece,  it  may  be  it  would  give  several  sounds,  both  at  the 
nose  and  the  sides.  But  I  conceive  that  if  it  were  possible  to 
bring  to  pass  that  there  should  be  no  air  pent  at  the  mouth  of 
the  piece,  the  bullet  might  fly  with  small  or  no  noise.  For  first, 
it  is  certain  there  is  no  noise  in  the  percussion  of  the  flame 
upon  the  bullet.  Next,  the  bullet  in  piercing  through  the  air 
maketh  no  noise  ;  as  hath  been  said.  And  then,  if  there  be  no 
]>ent  air  that  striketh  upon  open  air,  there  is  no  cause  of  noise; 
and  yet  the  flying  of  the  bullet  will  not  be  stayed.     For  that 
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modon  (as  hath  been  oft  said)  is  in  the  parts  of  the  bullet, 
and  not  in  the  air.  So  as  trial  must  be  made  by  taking  some 
small  concave  of  metal,  no  more  than  you  mean  to  fill  with 
powder,  and  laying  the  bullet  in  the  mouth  of  it,  half  out  in 
the  open  air. 

121.  I  heard  it  affirmed  by  a  man  that  was  a  great  dealer  in 

secrets,  but  he  was  but  vain,  that  there  was  a  conspiracy  (which 

himself  hindered)  to  have  killed  Queen  Mary,  sister  to  Queen 

Elizabeth,  by  a  burning-glass,  when  she  walked  in  St.  James's 

Park,  from  the  leads  of  the  house.    But  thus  much  (no  doubt) 

is  true;  that  if  burning-glasses  could  be  brought  to  a  great 

rtrength  (as  they  talk  generally  of  burning-glasses  that  are  able 

to  burn  a  navy ')  the  percussion  of  the  air  alone  by  such  a 

burning-glass  would  make  no  noise ;  no  more  than  is  found  in 

coruscations  and  li^ichtninccs  without  thunders. 

122.  I  suppose  that  impression  of  the  air  with  sounds  asketh 

a  time  to  be  conveyed  to  the  sense,  as  well  as  the  impression  of 

species  visible ;  or  else  they  will  not  be  heard.     And  therefore, 

^^  the  bullet  moveth  so  swift  that  it  is  invisible,  so  the  same 

**wiftness  of  motion  maketh  it  inaudible :  for  we  see  that  the 

^  pi)rehension  of  the  eye  is  quicker  than  that  of  the  ear. 

123.  All  eruptions  of  air,  though  small  and  slight,  give  au 
^^ntity  of  sound;  which  we  call  crackling,  puffing,  spitting,  &c., 
^^  ^  in  bay-salt,  and  bay-leaves,  cast  into  the  fire :  so  in  chest- 
^iQts,  when  they  leap  forth  of  the  ashes;  so  in  green  wood  laid 
Vi^pon  the  fire,  especially  roots ;  bo  in  candles,  that  spit  flame  if 
"•^  key  be  wet ;  so  in  rasping,  sneezing,  &c. ;  so  in  a  rose-leaf 
^^athered  together  into  the  fashion  of  a  purse,  and  broken  upon 
'^lie  forehead  or  back  of  the  hand,  as  children  use. 


xperiments  in  consort  touching  production ^  conservation^   and 
delation  of  sounds  ;  and  the  office  oftJie  air  therein. 

124.  The  cause  given  of  sound,  that  it  should  be  an  elision 

^>f  the  lur  (whereby,  if  they  mean  anything,  they  mean  a  cutting 

^*T  dividing,  or  else  an  attenuating  of  the  air)  is  but  a  term  of 

^ durance  ;  and  the  notion'  is  but  a  catch  of  the  wit  upon  a  few 

^^stances ;  as  the  manner  is  in  the  philoso^jhy  received.     And 

^t  is  common  with  men,  that  if  they  have  gotten  a  pretty  ex- 

preasion   by  a  word  of  art,   that    expression   goeth  current, 

'  The  story  of  Arcbimedea's  burning  the  Roman  fleet,  rests  on  no  good  foundation, 
^he  authorities  are  collected  by  Pryrard  in  an  appendix  to  his  edition  of  Archimedes. 
*  Motimt  ic  the  origiiua.— /.  S, 
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though  it  be  empty  of  matter.  Tliis  conceit  of  elision  ap- 
}>eareth  most  manifestly  to  be  false^  in  that  the  sound  of  a 
bell,  string,  or  the  like,  continueth  melting  some  time  after  the 
percussion ;  but  ceascth  straight  ways,  if  the  bell  or  string  be 
touched  and  stayed ;  whereas,  if  it  were  the  elision  of  the  air 
that  made  the  sound,  it  could  not  be  that  the  touch  of  the  bell 
or  string  should  extinguish  so  suddenly  that  motion  caused  hj 
the  elision  of  the  air.  This  appeareth  yet  more  manifestly  by 
chiming  with  a  hammer  upon  the  outside  of  a  bell :  for  the 
sound  will  be  according  to  the  inward  concjive  of  the  bell: 
whereas  the  elision  or  attenuation  of  the  air  cannot  be  but  only 
between  the  hammer  and  the  outside  of  the  bell.  So  again,  if 
it  were  an  elision,  a  broad  hammer,  and  a  bodkin,  struck  upon 
metal,  would  give  a  diverse  tone,  as  well  as  a  diverse  loudnes?!*: 
but  they  do  not  so :  for  though  the  sound  of  the  one  be  lomler, 
and  of  the  other  softer,  yet  the  tone  is  the  same.  Besides,  in 
echoes,  (whereof  some  are  as  loud  as  the  original  voice,)  there  i« 
no  new  elision,  but  a  repercussion  only.  But  that  which  con- 
vinceth  it  most  of  all  is,  that  sounds  are  generated  where  there 
is  no  air  at  all.  But  these  and  the  like  conceits,  when  men 
have  cleared  their  understanding  by  the  light  of  experience, 
will  scatter  and  break  up  like  a  mist 

125.  It  is  certain  that  sound  is  not  produced  at  the  first,  but 
with  some  local  motion  of  the  air,  or  flame,  or  some  other  me- 
dium ;  nor  yet  without  some  resistance,  either  in  the  air  or  the 
body  percussed.  For  if  there  be  a  mere  yielding  or  cession, 
it  produceth  no  sound  ;  as  hath  been  said.  And  therein  sounds 
differ  from  light  or  colours;  which  pass  through  the  air,  or 
other  bodies,  without  any  local  motion  of  the  air  ;  either  at  the 
firct  or  after.  But  you  must  attentively  distinguish  between 
the  local  motion  of  the  air  (which  is  but  vehictilum  causa,  a 
carrier  of  the  sounds)  and  the  sounds  themselves  conveyed  in 
the  air.  For  as  to  the  former,  we  see  manifestly  that  no  sound 
is  produced  (no  not  by  air  itself  against  other  air,  as  in  organs, 
&c.)  but  with  a  perceptible  blast  of  the  air;  and  with  some  re- 
sistance of  the  airstrucken.  For  even  all  speech  (which  is  one 
of  the  gentlest  motions  of  air)  i.s  with  expulsion  of  a  little  breath. 
And  all  pipes  have  a  blast,  as  well  as  a  sound.  We  see  also 
manifestly  that  sounds  are  carried  with  wind;  and  therefore 
sounds  will  be  heard  further  with  the  wind  than  against  the 
wind ;  and  likewise  do  rise  and  fall  with  the  intension  or  re- 
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n  of  the  wind.  But  for  the  impression  of  the  sound,  it 
;e  another  thing,  and  is  utterly  without  any  local  motion 
}  ur,  perceptible;  and  in  that  resembleth  the  species 
t :  for  after  a  man  hath  lured,  or  a  bell  is  rung,  we  can- 
seem  any  perceptible  motion  at  all  in  the  air  along  as  the 
goeth ;  but  only  at  the  first.  Neither  doth  the  wind  (as 
it  carrieth  a  voice)  with  the  motion  thereof  confound  any 
delicate  and  articulate  figurations  of  the  air,  in  variety  of 
And  if  a  man  speak  a  good  loudness  against  the  flame 
andle,  it  will  not  make  it  tremble  much ;  though  mo^t 
those  letters  are  pronounced  which  contract  the  mouth ; 
5,  V,  and  some  others.  But  gentle  breathing,  or  blowing 
it  speaking,  will  move  the  candle  far  more.  And  it  is 
ore  probable  that  sound  is  without  any  local  motion  of 
r,  because  as  it  differeth  from  the  sight  in  that  it  needeth 
1  motion  of  the  air  at  first,  so  it  paralleleth  in  so  many 
things  with  the  sight  and  radiation  of  things  invisible ; 

(without  all  question)  induce  no  local  motion  in  the  air, 
h  been  said. 

.  Nevertheless  it  is  true,  that  upon  the  noise  of  thunder, 
reat  ordnance,  glass  windows  will  shake ;  and  fishes  are 
ht  to  be  frayed  with  the  motion  caused  by  noise  upon  the 
}     But  these  effects  are  from  the  local  motion  of  the  air 

is  a  concomitant  of  the  sound  (as  hath  been  said),  and  not 
he  sound. 

.  It  hath  been  anciently  reported^,  and  is  still  received, 
extreme  applauses  and  shouting  of  people  assembled  in 
multitudes,  have  so  rarified  and  broken  the  air,  that  binls 

over  have  fallen  down,  the  air  being  not  able  to  support 

And  it  is  believed  by  some,  that  great  ringing  of  bells 

pulous  cities  hath  chased  away  thunder,  and  also  dissi- 

pestilent  air :  all  which  may  be  also  from  the  concussion 

air,  and  not  from  the  sound. 
J.  A  very  great  sound,  near  hand,  hath  strucken  many 

and  at  the  instant  they  have  found,  as  it  were,  the 
ing  of  a  skin  of  parchment  in  their  ear :  and  myself  stand- 
3ar  one  that  lured  ^  loud  and  shrill,  had  suddenly  an  ofience. 


lilaiiy  it  has  been  observed  that  discharge  of  artillery  is  iixjurious  to  lobsters, 
tarch  in  Flaminios,  p.  375. 

lure  is  properly  to  bring  the  felcon  back  by  showing  him  the  lure,  an  imitation 
1,  sonictiines  baited  with  a  piece  of  flesh  ;  secondarily,  as  in  the  text*  to  bring 
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as  if  Bomowliat  hadliroUen  or  been  dislocaled  in  my  enr;  —3^ 
immediately  iifler  n  loud  ringing  (not  an  ordinary  eiiigirg  Of 
hisding,  but  tar  louder  and  diflenng)  bo  as  I  ft-ared  some  deaft 
nes9.  But  after  some  half  quarter  of  an  hour  it  lanisheik 
This  effect  may  be  truly  referred  unto  tlie  sound:  for  (m  i> 
commouly  received)  an  over- potent  object  doth  destroy  tirf 
sense;  aud  epirituiil  species  (both  visible  and  audible)  ffift 
w(irk  upon  the  aenauries,  though  they  move  not  any  otiier  bodjili 

129.  In  delation  of  sounds,  the  inclnaure  of  them  preservetfc| 
them,  and  causeth  them  to  be  heard  further.  And  wc  find  it 
rolls  of  parchment  or  trunks',  the  mouth  being  laid  to  the  oat. 
end  of  the  roll  of  parchment  or  trunk,  and  the  ear  to  the  otlieit. 
tlie  sound  is  heard  much  further  than  in  the  o[)en  air.  Tht 
cause  is,  for  that  the  sound  spendelh  and  is  dissipated  in  tlM 
open  air;  but  in  such  concaves  it  is  conserved  and  contraclea* 
So  also  in  a  piece  of  ordnance,  if  you  speak  in  the  touch-hol^ 
and  another  lay  his  ear  to  the  mouth  of  the  piece,  the  aouoa 
passeth,  and  is  far  better  heard,  than  in  the  open  air. 

130.  It  ia  further  to  be  considered,  how  it  pi-oveth  Hin 
worketh  when  the  sound  ia  not  inclosed  all  the  length  of  li* 
way,  but  passeth  partly  through  open  air ;  as  where  you  epo* 
some  distance  from  a  trunk  ;  or  where  the  ear  is  some  distanw 
from  the  trunk  at  the  other  end ;  or  where  both  mouth  and  V  ^^ 
are  distant  from  the  trunk.  And  it  is  tried,  that  in  a  loi^ 
trunk  of  some  eight  or  ten  foot,  the  sound  is  holpen,  thong" 
bolli  the  mouth  and  the  ear  be  a  handful  or  more  from  the  en* 
of  the  trunk;  and  somewhat  more  holjien,  when  the  ear  of  til* 
lioarer  is  near,  tlian  when  tlie  mouth  of  the  speaker.  And  it  ■ 
certain  that  the  voice  is  better  heard  in  a  chamber  from  abrotiq 
than  abroad  from  within  the  chamber,  * 

131.  As  the  inclosure  that  is  round  nbo  t  and  entire,  | 
eerveth  the  sound ;  so  doth  a  semi-concave,  though  in  a 
decree.  And  therefore,  if  you  divide  a  trunk  or  a  cine  into  tiMft 
nnd  one  speak  at  the  one  end,  and  you  lay  your  ear  at  tM 
other,  it  will  carry  the  voice  ftirlher  than  in  the  air  at  latg® 
Nay  further,  if  it  be  not  a  full  semi-concave,  but  if  you  do  tli 
like  upon  the  mast  of  a  ship,  or  a  long  pole,  or  a  piece  of  onl" 
nunce,  (though  one  speak  ujKtn  the  surface  of  the  ordnance,  *"^ 

hIn  tack  b;  ohblHnc.   Lmrt.  in  Frrncb  /nm  tod  Urrt,  It  prlnurlijr  Ihum  tiMr  lk> 
lu  »b)ch  the  Gtlnw  t«  UtM-hrd.     S«  M«u«r  ii  tw. 

'  li  k  woTtii  notke  itiu  icltvcupn  urn  al  In*  nlM  'bwnlni'  n  ftr  h 

UMTkltl. 
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ray  of  the  bores,)  the  voice  will  be  heard  further  than  in 
at  large. 

It  would  be  tried,  how,  and  with  what  proportion  of 
ntage,  the  voice  will  be  carried  in  an  horn,  which  is  a 
hed ;  or  in  a  trumpet,  which  is  a  line  retorted ;  or  in 
pe  that  were  sinuous. 

It  is  certain  (howsoever  it  cross  the  received  opinion) 
mds  may  be  created  without  air,  tliough  air  be  the  most 
ble  deferent  of  sounds.     Take  a  vessel  of  water,  and 

pair  of  tongs  some  depth  within  the  water,  and  you 
iar  the  sound  of  the  tongs  well,  and  not  much  diminished  ; 
;  there  is  no  air  at  all  present. 

Take  one  vessel  of  silver,  and  another  of  wood ;  and  fill 

them  full  of  water ;  and  then  knap  the  tongs  together, 
re,  about  an  handful  from  the  bottom  ;  and  you  shall  find 
nd  much  more  resounding  from  the  vessel  of  silver,  than 
lat  of  wood  ;  and  yet  if  there  be  no  water  in  the  vessel, 
you  knap  the  tongs  in  the  air,  you  fc^hall  find  no  differ- 
tween  the  silver  and  the  wooden  vessel.  Whereby,  be- 
3  main  point  of  creating  sound  without  air,  you  may 
two  things  :  the  one,  that  the  sound  communicateth  with 
torn  ol  the  vessel ;  the  other,  that  such  a  communication 

far  better  through  water  than  air. 

Strike  any  hard  bodies  together  in  the  midst  of  a  flame ; 
u  shall  hear  the  sound  with  little  difierence  from  the 
n  the  air. 

The  pneumatical  part,  which  is  in  all  tangible  bodies, 
h  some  affinity  with  the  air,  performeth  in  some  degree 
ts  of  the  air;  as  when  you  knock  upon  an  empty  barrel, 
nd  is  in  part  created  by  the  air  on  the  outside,  and  in 

the  air  in  the  inside  ;  for  the  sound  will  be  greater  or 
as  the  barrel  is  more  empty  or  more  full ;  but  yet  the 
)articipateth  also  with  the  spirit  in  the  wood,  through 
it  passeth,  from  the  outside  to  the  inside.     And  so  it 

to  pass  in  the  chiming  of  bells  on  the  outside ;  where 
I  sound  passeth  to  the  inside.  And  a  number  of  other 
stances,  whereof  we  shall  speak  more  when  we  handle 
imunication  of  sounds. 

It  were  extreme  grossness  to  think  (as  we  have  partly 
1  before)  that  the  sound  in  strings  is  made  or  produced 
a  the  hand  and  the  string,  or  the  quill  and  the  string,  ot 
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Ite  bow  and  tlie  etriiig,  for  tlioae  are  but  vebietilrr  mnlu*,  1 
pages  to  the  creation  of  the  sound ;  the  sound  being  produfl 
between  the  string  and  the  air;  and  that  not  by  any  inijiu 
of  the  air  from  the  first  motion  of  the  string,  but  by  llie  r« 
or  rpsult  of  the  string,  which  was  strained  by  the  touch,  tol 
former  pince ;  which  motion  of  result  is  quick  and  ahtf] 
vhenas  the  first  motion  is  soft  and  dull.  So  the  bow  tortuitl 
the  string  continually,  and  thereby  holdeth  it  ia  a  contii 
trepidation. 

Experimenti  in  consort  touclitng  the  magnitude  and  exHih)  a 
damps  of  sound. 

138.  Take  atrunk,  and  let  one  whistle  at  the  one  end,  and  hd 
your  car  to  the  other,  aud  you  sliall  find  the  sound  strikei 
sharp  ae  you  can  scarce  endure  it.  The  cause  is,  for  iJ 
BOimd  diifuaeth  itself  in  round,  and  so  speudetli  itself;  but 
the  sound,  which  would  scatter  in  open  air,  be  made  to  go  I 
into  a  canal,  it  must  needs  give  greater  force  to  the  s 
And  so  you  may  note  that  inclosuiea  do  not  only  preeer 
Bound,  but  also  increa:ie  and  sharpen  it. 

139.  A  hunter's  horn  being  greater  at  one  end  than  at^ 
other,  doth  increase  the  sound  more  than  if  the  born  were  all 
un  equal  bore.  The  cause  is,  for  that  the  air  and  sound  bw 
fir:i<t  contracted  at  tlie  lesser  end,  aud  uftern-ard:^  havbig  m 
room  to  spread  at  the  greater  end,  do  dilate  themselves ;  ■ 
in  coming  out  strike  more  air;  whereby  the  sound  is  the  g 
and  baser.  And  even  hunters'  horns,  whicli  are  sometin 
made  straight  and  nut  oblique,  are  ever  greater  at  the  I 
end.  It  wuuld  be  tried  also  in  pipes,  being  made  far  laiget 
the  lower  end ;  or  being  made  with  a  belly  towards  the  loi 
end,  and  then  issuing  into  a  straight  concave  again. 

140.  Tiiere  is  in  St.  James's  Fields  a  conduit  of  brick,  a 
which  joincth  a  low  vault;  and  at  the  end  of  that  a  round  hot 
of  stone  ;  and  in  the  brick  conduit  there  id  a  window ;  und 
the  rounil  house  a  slit  or  rift  of  some  little  breadth ;  if  you  t 
out  in  the  rift,  it  will  make  a  fearful  roaring  at  the  win^ 
The  cause  is  the  same  with  the  former;  for  that  all  conC* 
tliat  proceed  from  more  narrow  to  more  broad,  do  ampUFf ! 
Bound  at  the  coming  ouL 


m    H«wki*belle,diat  Ua^f  hvl 
Bn«,  Ihrna  if  Uiv  \tv\lwt  did  otrik^ 

■Bek.  far  tintt  tlit-  oixin  . 
neth  fanb  ai  Qu:  lul«<-  .: 

u:;.  ii'  ■< -  —  ■■ 
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jv  :^  there  be  a  concave ;  which  is  therefore  best  placed  at  die 

147.  In  a  virginal,  when  the  lid  is  down,  it  maketh  a  more 
exile  sound  than  when  the  lid  is  open.  The  cause  is,  for  that  all 
shutting  in  of  air,  where  there  is  no  competent  vent,  dampeth 
the  sound:  which  maintaineth  likewise  the  former  instance; 
for  the  belly  of  the  lute  or  viol  doth  pen  the  air  somewhat 

148.  There  is  a  church  at  Gloucester,  (and,  as  I  have  heard, 
the  like  is  in  some  other  places),  where  if  you  speak  against  a 
wall  softly,  another  shall  hear  your  voice  better  a  good  way 
off,  than  near  at  hand.  Inquire  more  particularly  of  the  frame 
of  that  place.  I  suppose  there  is  some  vault,  or  hoUow,  or 
isleS  behind  the  wall,  and  some  passage  to  it  towards  the  further 
end  of  that  wall  against  which  you  speak  ;  so  as  the  voice  of 
him  that  speaketh  slideth  along  the  wall,  and  then  entereth  at 
some  passage,  and  communicateth  with  the  air  of  the  hollow; 
tor  it  is  preserved  somewhat  by  the  plain  wall ;  but  that  is  too 
weak  to  give  a  sound  audible,  till  it  hath  communicated  with 
the  back  air.* 

149.  Strike  upon  a  bow-string,  and  lay  the  horn  of  the  bow 
near  your  ear,  and  it  will  increase  the  sound,  and  make  a  de- 
prive of  a  tone.  The  cause  is,  for  that  the  sensory,  by  reason 
of  the  close  holding,  is  percussed  before  tlie  air  disperseth. 
The  like  is,  if  you  hold  the  horn  betwixt  your  teeth  :  but  that 
is  a  plain  delation  of  the  sound;  from  the  teeth  to  the  instrument 
of  hearing ;  for  there  is  a  great  intercourse  between  those  two 
|X!irts ;  as  appeareth  by  this,  that  a  harsh  grating  tune  settetli 
the  teeth  on  edge.  The  like  falleth  out,  if  the  horn  of  the  bow 
Ih>  put  u[>on  the  temples  ;  but  that  is  but  the  slide  of  the  sound 
from  thence  to  the  ear. 

150.  If  you  take  a  rod  of  iron  or  brass,  and  hold  the  one  end 
to  your  ear,  and  strike  upon  the  other,  it  maketh  a  far  greater 
svnind  than  the  like  stroke  upon  the  rod  not  so  made  con- 
tisjuous  to  the  ear.  By  which,  and  by  some  other  instances 
that  have  been  partly  touched,  it  slioiild  appear,  that  sounds  do 
not  only  slide  upon  the  surface  of  a  smooth  body,  but  do  also 
communicate  with  the  spirits  that  are  in  the  pores  of  the  body. 

151.  I  remember  in  Trinity  College  in  Cambridge,  tiiere 

>  So  In  the  oHjjInal.     I  suppose  aisle  is  meant.  —  J.  S. 

*  The  church  rvtVrretl  to  is  the  cathedral,  »n<l  the  h'n^th  of  the  gallery  is  Sidd  lob* 
twenty-Hve  yards.     See  Rudder,  History  of  Gioucestashirc,  p.  178. 
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^^q^o^ambfr,  which  being  thought  weak  in  ihe  roor 
If  itj  waa  supported  by  a.  pillar  of  iron  of  the  bigness  of  one's 
inn,  in  the  midst  of  the  chiunber ;  which  if  you  had  struck,  it 
|rould  make  a  little  flat  noise  in  the  room  where  it  waa  struck, 
bat  it  would  make  a  great  bomb  in  the  chamber  beneath.' 
I  152.  The  sound  which  is  made  by  buckets  in  a  well,  when 
ftey  touch  upon  the  water,  or  when  they  strike  upon  the  side 
fS  the  well,  or  when  two  buckets  dash  the  one  against  the 
isther ;  these  sounds  are  deeper  and  fuller  than  if  the  like  pcrcua- 
mm  were  made  in  the  open  air.  The  cause  is,  the  penning 
find  inclosiire  of  the  air  in  the  concave  of  the  well. 
I  153.  Barrels  placed  in  a  room  under  the  floor  of  a  chamber, 
Miakc  all  noises  in  the  same  chamber  more  full  imd  resounding. 
So  that  there  be  five  ways  (in  general)  of  majoration  in 

Bounds:  inclosure  simple;  inclosure  with  dilatation;  commu- 
1  nication ;  reflexion  concurrent;  and  approach  to  the  sensory. 
I  154.  For  exility  of  the  voice  or  other  sounds ;  it  is  certain 
remt  the  voice  doth  pass  through  solid  and  hard  bodies,  if  they 
l«  not  too  thick ;  and  through  water,  which  is  likewise  a  very 
klnee  body,  and  such  an  one  as  Icttcth  not  in  air.  But  tlicn 
pthe  voice,  or  other  sound,  is  reduced  by  such  passage  to  ii 
ffireat  weakness  or  exility.  If  therefore  you  stop  the  holes  of 
n  hawk's  bell,  it  will  make  no  ring,  but  a  flat  noise  or  rattle. 
[And  so  doth  the  aetites  or  eagle's-stone,  which  hath  a  little 
Wtone  within  it.' 

r  155.  And  as  for  water,  it  is  a  certain  trial:  let  a  man  go 
Soto  a  bath,  and  take  a  pail,  and  turn  the  bottom  upward,  and 
tfcrry  the  mouth  of  it  (even)  down  to  the  level  of  the  water, 
Bid  so  press  it  down  under  the  water  some  hantllul  and  an 

Jf,  Btill  keeping  it  even,  that  it  may  not  tilt  on  either  side, 

d  JO  the  air  get  out:  then  let  him  that  is  in  the  hath  dive 
^ith  bis  head  so  far  under  wat«r,  as  he  may  put  hia  head  into 

e  piul ;  and  there  will  come  as  much  air  bubbling  forth,  ad 
|%il]  make  room  for  his  head.     Then  let  him  speak;  and  any 
jfltat  shall  stand  without  shall  hear  his  voice  plainly ;    hut  yet 
e  extreme  sharp  and  exile,  like  the  voice  of  pupi>ets :    but 


'  Mr.  EdtulDTi,  Iclli 
U  biitor;  u  iinr  mci 

ll'ltw  buUdtng*  rTiDoitrd  In 
Hr  *lui  biww  the  Olil  Coil 
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yet  the  articulate  sounds  of  the  words  will  not  be  confounded. 
Note  that  It  may  be  much  more  handsomely  done.  If  the  pul 
be  put  over  the  man's  head  above  water,  and  then  he  cower 
down,  and  the  pail  be  pressed  down  with  him.  Note  that  a 
man  must  kneel  or  sit,  that  he  may  be  lower  than  the  water. 
A  man  would  think  that  the  Sicilian  poet  had  knowledge 
of  this  experiment ;  for  he  saith  that  Hercules*  ps^e,  Hylas, 
went  with  a  water-pot  to  fill  it  at  a  pleasant  fountain  that  was 
near  the  shore,  and  that  the  nymphs  of  the  fountain  fell  in  love 
with  the  boy,  and  pulled  him  under  the  water,  keeping  hira 
alive ;  and  that  Hercules  missing  his  page,  called  him  by  his 
name  aloud,  that  all  the  shore  rang  of  it ;  and  that  Hylas  from 
within  the  water  answered  his  master,  but  (that  which  is  to 
the  present  purpose)  with  so  small  and  exile  a  voice,  as  He^ 
cules  thought  he  had  been  three  miles  off,  when  the  fountain 
indeed  was  fust  by.* 

156.  In  lutes  and  instruments  of  strings.  If  you  stop  a  string 
high  (whereby  it  hath  less  scope  to  tremble)  the  sound  is  more 
treble,  but  yet  more  dead. 

157.  Take  two  saucers,  and  strike  tbe  edge  of  the  one 
against  the  bottom  of  the  other,  within  a  pail  of  water ;  and 
you  shall  find,  that  as  you  put  the  saucers  lower  and  lower, 
the  sound  groweth  more  flat ;  even  while  part  of  the  saucer  is 
above  the  water ;  but  that  flatness  of  sound  is  joined  with  a 
harshness  of  sound ;  which  no  doubt  is  caused  by  the  inequality 
of  the  sound  which  cometh  from  the  part  of  the  saucer  under 
the  water,  and  from  the  part  above.  But  when  the  saucer  is 
wholly  under  the  water,  the  sound  becometh  more  clear,  bnt 
far  more  low ;  and  as  if  the  sound  came  from  afar  off. 

158.  A  soft  body  dampcth  the  sound  much  more  than  a 
hard ;  as  if  a  bell  hath  cloth  or  silk  wrapped  about  it,  it  ileaJ- 
ctli  the  sound  more  than  if  it  were  wood.  And  therefore  in 
clericals  ^  the  keys  are  lined ;  and  in  colleges  they  use  to  line 
the  tablemen.'* 

'  Theocrit  Id.  xiil.  !'<  i-pii  luis  tlrnvn  a  j)r:ori  tV,:\\  m  passinir  from  watrr  into*^ 
the  iiit(  iisity  of  sound  is  (iii.'.ini.shed  in  the  ratio  of  I  :  JDO,  and  vice  vcr^a  in  l-^"^'*^ 
from  air  into  water  as  1 :  3000.  The  exility  oi'  tone  mentioned  in  the  text  is  mimific^ 
with  the  velocity  of  propagation,  which  is  lour  times  as  ^reat  in  wati-r  as  in  air. 

-  Johnson  >ugKests  Chuicords.  But  Clerical  seems  to  he  analoijou^  to  Re^ral  ^ 
Virpinal,  which  are  known  musical  instrument*;.  Luxiiiius  (juoted  by  navlk»o*« 
Jlist.  of  Musicy  ii.  442.,  t^ays  that  the  claNJchord  or  chaiLhi.r.l  Ij  u?td  by  the  nun<io 
eon\ents,  and  that  in  order  not  to  dkNturh  the  •.{..trr?  in  tlie  dormitury.  the  string? »^ 
muffled  with  small  bits  of  tine  woollen  clotii. 

^  The  tablemen  are  manifestly  a  part  ot  ?oi:k  niu^ical  instrument.  The  only  «i>9 
In  which  the  word  is  commonly  used,  namely  men  lor  i)Iaying  draughta,  is  irreltnri 
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199.  Trial  was  made  in  a  recorder*  after  these  several  man- 
Den.  The  bottom  of  it  was  set  against  the  palm  of  the  hand ; 
stopped  with  wax  round  about ;  set  against  a  damask  cushion ; 
thrust  into  sand ;  into  ashes ;  into  water  (half  an  inch  under 
the  water) ;  close  to  the  bottom  of  a  silver  basin ;  and  still  the 
tone  remidned.  But  the  bottom  of  it  was  set  against  a  woollen 
cupet ;  a  lining  of  plush ;  a  lock  of  wool  (though  loosely  put 
ii);  against  snow ;  and  the  sound  of  it  was  quite  deaded^  and 
but  breath. 

160.  Iron  hot  produceth  not  so  full  a  sound  as  when  it  is 
eold ;  for  while  it  is  hot,  it  appeareth  to  be  more  soft  and  less 
reeounding.  So  likewise  warm  water,  when  it  falleth,  maketh 
sot  so  full  a  sound  as  cold^ ;  and  I  conceive  it  is  softer,  and 
nearer  the  nature  of  oil ;  for  it  is  more  slippery,  as  may  be 
«een  in  that  it  scowreth  better. 

161.  Let  there  be  a  recorder  made  with  two  fipples,  at  each 
€nd  one :  the  trunk  of  it  of  the  length  of  two  recorders,  and  the 
loles  answerable  towards  each  end ;  and  let  two  play  the  same 
lesson  upon  it,  at  an  unison ;  and  let  it  be  noted  whether  the 
sound  be  confounded,  or  amplified,  or  dulled.  So  likewise,  let 
a  cross  be  made  of  two  trunks,  throughout  hollow ;  and  let  two 
Bpeak  or  sing,  the  one  longways,  the  other  traverse  :  and  let 
two  hear  at  the  opposite  ends ;  and  note  whether  the  sound  be 
confounded,  amplified,  or  dulled.  Which  two  instances  will 
•Iflo  give  light  to  the  mixture  of  sounds ;  whereof  we  shall  speak 
lereafter. 

162.  A  bellows  blown  in  at  the  hole  of  a  drum,  and  the 
^mm  then  strucken,  maketh  the  sound  a  little  flatter,  but  no 
^ther  apparent  alteration.  The  cause  is  manifest :  partly  for 
that  it  hindereth  the  issue  of  the  sound,  and  partly  for  that  it 
Juaketh  the  air,  being  blown  together,  less  moveable. 

-Experiments   in    consort   toucldng   the   loudness   or  softness   of 
sounds,  and  their  carriage  at  longer  or  shorter  distujice. 

163.  The  loudness  and  softness  of  sounds  is  a  thing  distinct 
from  the  magnitude  and  exility  of  sounds ;  for  a  base  string, 
though  softly  strucken,  givcth  llic  greater  sound ;  but  a  treble 
string,  if  hard  strucken,  will  Ijc  heard  much  further  off.  And 
the  cause  is,  for  that  the  base  string  striketh  more  air ;  and  the 
reble  less  air,  but  with  a  sharper  percussion. 

I  Tbc  recorder  was  a  kind  of  flute.  ^  ArUt  IVob.  zL  10. 

D  i>  2 
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164.  It  is  therefore  the  strength  of  the  percussion,  that  is 
a  principal  cause  of  the  loudness  or  softness  of  soimds;  is 
in  knocking  harder  or  softer ;  winding  of  a  horn  stronger  or 
weaker;  ringing  of  a  hand^bell  harder  or  softer,  &c.  And 
the  strength  of  this  percussion  consisteth  as  much  or  more 
in  the  hardness  of  the  body  percussed,  as  in  the  force  of  the 
body  percussing :  for  if  you  strike  against  a  cloth,  it  will  pve 
a  less  sound;  if  against  wood,  a  greater;  if  against  metal,  yet  a 
greater ;  and  in  metals,  if  you  strike  against  gold  (which  is  the 
more  pliant),  it  giveth  the  flatter  sound ;  if  against  silver  or 
brass,  the  more  ringing  sound.  As  for  air,  where  it  is  stronjrlf 
pent,  it  matcheth  a  hard  body.  And  therefore  we  see  in  dis- 
charging of  a  piece,  what  a  great  noise  it  maketh.  We  see 
also,  that  the  charge  with  bullet,  or  with  paper  wet  and  hard 
stopped,  or  with  powder  alone  rammed  in  hard,  maketh  no 
great  difference  in  the  loudness  of  the  report. 

165.  The  sharpness  or  quickness  of  the  percussion  is  a  great 
cause  of  the  loudness,  as  well  as  the  strength ;  as  in  a  whip  or 
wand,  if  you  strike  the  air  with  it ;  the  sharper  and  quicker 
you  strike  it,  the  louder  sound  it  giveth.  And  in  playing  upon 
the  lute  or  virginals,  the  quick  stroke  or  touch  is  a  great  life 
to  the  sound.  The  cause  is,  for  that  the  quick  striking  cutteth 
the  air  speedily ;  whereas  the  soft  striking  doth  rather  beat 
than  cut. 

Experiments  in  consort  touching  the  communication  of  sounds. 

The  communication  of  sounds  (as  in  bellies  of  lutesj 
empty  vessels,  &c.)  hath  been  touched  obiter  in  tlie  roa- 
joration  of  sounds ;  but  it  is  fit  also  to  make  a  title  of  rt 
apart. 

166.  The  experiment  for  greatest  demonstration  of  commu- 
nication of  sounds,  is  the  chiming  of  bells ;  where  if  you  strife 
with  a  hammer  upon  the  upper  part,  and  then  upon  the  mii^ 
and  then  upon  the  lower,  you  shall  find  the  sound  to  be  mo'^ 
treble  and  more  base  according  unto  the  concave  on  the  iii=w^ 
though  the  percussion  be  only  on  the  outside. 

167.  When  the  sound  is  created  between  the  blast  of  tl* 
mouth  and  the  air  of  the  pipe,  it  hath  nevertheless  some  comm^ 
nication  with  the  matter  of  the  sides  of  the  pipe,  and  the  spw* 
in  them  contained;  for  in  a  pipe  or  trumpet,  of  wood  and  taA 
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Bound  will  be  diverse;  so  if  the  pipe  be  covered  with 
dotb  or  silk,  it  will  give  a  diverse  sound  from  that  it  would  do 
of  itself;  80  if  the  pipe  be  a  little  wet  on  the  inside,  it  will 
make  a  differing  sound  from  the  same  pipe  dry, 

168.  That  sound  made  within  water  doth  communicate  better 
with  a  bard  body  through  wnler,  than  made  in  air  it  doth  witJi 
ur,  vide  experimcntum  134. 

Experimentt  in  cmiaort  touchinq  equality  and  inequality  of 

sounds. 

We  have  spoken  before  (in  the  inquisition  touching  music) 
of  musical  sounds  wliereuiito  tliere  may  be  a  concord  or  dis- 
cord in  two  parts ;  which  sounds  we  call  tones  ;  and  likewise 
ofiinmusical  sounds ;  and  have  given  the  cause,  tliat  the  tone 
proceedeih  of  equality,  and  the  other  of  inequality.  And  we 
liave  also  expressed  there,  what  are  the  equal  boilies  that  give 
tunes,  and  what  are  the  unequal  that  give  none.  But  now 
weshall  speak  of  such  inequality  of  sounds,  as  proceedeth  not 
Irum  the  nature  of  the  bodies  themselves,  but  is  accidental ; 
PiAer  from  the  roughness  or  obliquity  of  the  passage,  or 
frum  the  doubling  of  the  percutient,  or  from  the  trepidation 
oflhe  motion. 

169.  A  bell,  if  it  have  a  rift  in  it,  whereby  the  sound  hath 
not  a  clear  passage,  giveth  a  hoarse  and  jarring  sound :  so  the 
Voice  of  man,  when  by  cold  taken  the  weaail  groweth  rugged, 
"nil  (as  we  call  it)  furred,  becometh  hoarse.  And  in  these  two 
in^laDcee  the  sounds  are  ingrate,  because  they  are  merely 
Unequal:  but  if  they  be  unequal  in  equality,  then  the  sound  is 
Ijniieful,  but  purling. 

170.  All  instruments  that  have  either  returns,  as  trumpets ; 
"f  flexions,  as  cornets ;  or  are  drawn  up  and  put  from,  as  sack- 
"uts;  have  a  purling  sound:  but  the  recorder  or  Uute,  tliat 
have  none  of  these  inequalities,  give  a  clear  sound.  Nevertlie- 
'pw,  the  recorder  itself,  or  pipe,  moistened  a  little  in  the  inside, 
wundeth  more  solemnly,  and  with  a  little  purling  or  hissing. 
-igain,  a  wreathed  string,  such  as  are  in  the  base  strings  of 
uumloras,  glveth  also  a  purling  sound.' 


Ihr  rarylng  lounils  of  the  ketUe  suggeatert  a  curious  fancy  la 

tbe  Finns.    Accord- 

tn  tbcm  tbe  cnnfiuhjD  of  toDgucs  mi  caused  by  a  kt'ttli^  <*h 

rrn.  lad  from  the  vir>inx  nuisM  of  xhlcb  each  tamlly  kanit 

a  diS^reut  Unguiige. 

^riiuin  mi  lh(  Origin  of  Laiiguugc. 
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But  a  lute- string,  if  it  be  merely  unequal  in  liis  parts, 
a  harsh  and  untuneable  sound ;  which  strings  yte  call 
false,  being  bigger  in  one  place  than  in  anotlier ;  and  therefore 
wire  strings  are  never  false.  We  see  also,  that  when  we  try  a 
false  lute-string,  we  use  to  extend  it  hard  between  the  fingers, 
and  to  fillip  it;  and  if  it  giveth  a  double  species,  it  is  true; 
but  if  it  giveth  a  treble,  or  more,  it  is  false.* 

172.  Waters,  in  the  noise  they  make  as  they  run,  represent 
to  the  ear  a  trembling  noise ;  and  in  regals  *  (where  they  have 
a  pipe  they  call  the  nightingale-pipe,  which  containeth  water) 
the  sound  hath  a  continual  trembling :  and  children  have  al<u 
little  things  they  call  cocks,  which  have  water  in  them ;  and 
when  they  blow  or  whistle  in  them,  they  •  yield  a  trembling 
noise ;  which  trembling  of  water  hath  an  affinity  with  the 
letter  L.  All  which  inequalities  of  trepidation  are  rather 
pleasant  than  otherwise. 

173.  All  base  notes,  or  very  treble  notes,  give  an  asper 
sound ;  for  that  the  base  striketh  more  air,  than  it  can  well 
strike  equally ;  and  the  treble  cutteth  the  air  so  sharp,  as  it 
retumeth  too  swift  to  make  the  sound  equal :  and  therefore  a 
mean  or  tenor  is  the  sweetest  part. 

174.  We  know  nothing  that  can  at  pleasure  make  a  musi- 
cal or  immusical  sound  by  voluntary  motion,  but  the  voice  of 
man  and  birds.  The  cause  is  (no  doubt)  in  the  weasil  or 
windpipe  (which  we  call  aspera  arteria^),  which  being  well 
extended,  gathereth  equality  ;  as  a  bladder  that  is  wrinkled,  if 
it  be  extended,  becometh  smooth.  The  extension  is  always 
more  in  tones  tlian  in  speech:  therefore  the  inward  voice  or 
whisper^can  never  give  oJtone.  Jn3  in  smging,  there  is  mani- 
festly a  greater  working  and  labour  of  the  throat,  than  in 

.  ^  Speaking;  as  appcareth  in  the  thrusting  out  or  drawing  in  of 
'*    the  chin,  when  we  sing.     V* 

175.  The  humming  of  bees  is  an  unequal  buzzing,  and  i^ 
conceived  by  some  of  the  ancients  not  to  come  forth  at  thciJ" 


*  Bacon  took  this  from  Le  Roy's  Instruction  de  partir  toutc  Mu$iqu€y  ^r.,  of  «^')^|^ 
an  English  translation  was  published  in  1374.     See  Ilawl^ins's  History  of  Music,  ^^^' 

166. 

*  See  for  some  account  of  this  instrument,  Hawkins's  Hiit.  of  Music,  il.  44S. 

*  This  name  for  the  windpipe,  and  its  Greek  equivalent  Tpax€?a,  owe  their  oris[in^^ 
the  theory  according  to  which  all  the  arteries  arc  air-vessels.  It  is  worthy  «»f  iw^'*^* 
that  Arbtotle  uses  the  word  itprrtpla  to  denote  the  windpipe  exclusively,  aprly'"*^ 
^X^  to  veins  and  arteries  indiscriminately,  tie  was  not  however  unaware  that  tb^ 
is  a  material  difference  in  the  structure  of  the  two  classes  of  blood-vessels. 
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mouth,  but  to  be  an  inward  sound  * ;  but  (it  may  be)  it  is 
neither;  but  from  the  motion  of  their  wings:  for  it  is  not 
beard  but  when  they  stir. 

176.  All  metals  quenched  in  water  give  a  sibilation  or 
liissing  sound  (which  hath  an  affinity  with  the  letter  Z) ;  not- 
withstanding the  sound  be  created  between  the  water  or  vapour 
and  the  air.  Seething  also,  if  there  be  but  small  store  of 
water  in  a  vessel,  giveth  a  hissing  sound ;  but  boiling  in  a  full 
vessel  giveth  a  bubbling  sound,  drawing  somewhat  near  to  the 
cocks  used  by  children. 

177.  Trial  would  be  made,  whether  the  inequality  or  inter- 
change of  the  medium  will  not  produce  an  inequality  of  sound ; 
as  if  three  bells  were  made  one  within  another,  and  air  be- 
twixt each,  and  then  the  outermost  bell  were  chimed  with 
a  hammer;  how  the  sound  would  differ  from  a  simple  belL  So 
likewise,  take  a  plate  of  brass  and  a  plank  of  wood,  and  join 
them  close  together,  and  knock  upon  one  of  them,  and  see  if 
they  do  not  give  an  unequal  sound.  So  make  two  or  three 
partitions  of  wood  in  a  hogshead,  with  holes  or  knots  in  them ; 
and  mark  the  difference  of  their  sound  from  the  sound  of  an 
hogshead  without  such  partitions. 

Experiments  in  consort  touching  the  more  treble  and  the  more 

base  toneSy  or  musical  sounds. 

178.  It  is  evident,  that  the  percussion  of  the  greater  quan- 
tity of  air  causeth  the  baser  sound,  and  the  less  quantity  the 
more  treble  sound.  The  percussion  of  the  greater  quantity 
of  air  is  produced  by  the  greatness  of  the  body  percussing ; 
1>7  the  latitude  of  the  concave  by  which  the  sound  passeth ; 
^  by  the  longitude  of  the  same  concave.  Therefore  we  see 
that  a  base  string  is  greater  than  a  treble ;  a  base  pipe  hath 
^  greater  bore  than  a  treble ;  and  in  pipes  and  the  like,  the 
lower  the  note-holes  be,  and  the  further  off  from  the  mouth 
^t  the  pipe,  the  more  base  sound  they  yield  ;  and  the  nearer 
the  mouth,  the  more  treble.     Nay  more,  if  you  strike  an  entire 

Arlst.  Hist  An.  iv.  9.,  and  Pliny,  xi.  112.  That  tlie  humming  sound  emitted  by 
^^y  insects  is  not  due  to  the  motion  of  their  wings,  appears  according  to  Burmeistcr*8 
^^Periments  to  be  certain,  as  it  continues  after  the  wings  are  cut  off,  though  with  a 
^^*^t  of  note.  His  theory  is  that  it  is  caused  merely  by  breathing  through  the 
'^'oriGic  air-holes  as  the  insect  does  when  on  the  wing— the  breathing  going  on  silently 
^U  is  at  rest  through  the  abdorohial  aUr-holes.  V.  Taylor,  Sdentiflc  Memoirs,  L 
•77. 
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hodj,  as  an  andiron  of  brass^  at  the  top,  it  maketh  a  more  i 
sound ;  and  at  the  bottom  a  baser. 

179.  It  is  also  evident,  that  the  sharper  or  quicker  perci 
of  air  causeth  the  more  treble  sound ;  and  the  slower  or  h€ 
the  more  base  sound.  So  we  see  in  strings :  the  more  th 
wound  up  and  stnuned,  (and  thereby  gire  a  more  quick 
back,)  the  more  treble  is  the  sound;  and  the  slacker  they  s 
less  wound  up,  the  baser  is  the  sound.  And  therefore  a  I 
string  more  str^ned,  and  a  lesser  string  less  strained,  nu 
into  the  same  tone. 

180.  Children,  women,  eunuchs,  have  more  small  and 
voices  than  men.^  The  reason  is,  not  for  that  men  have  q 
heat,  which  may  make  the  voice  stronger,  (for  the  strengi 
voice  or  sound  doth  make  a  difference  in  the  loudness  oi 
ness,  but  not  in  the  tone);  but  from  the  dilatation  of  the  c 
which  (it  is  true)  is  likewise  caused  by  heat.  But  the  ea 
changing  the  voice  at  the  years  of  puberty,  is  more  ot 
It  seemeth  to  be,  for  that  when  much  of  the  moisture 
body,  which  did  before  irrigate  the  parts,  is  drawn  down 
8[>ermatical  vessels,  it  leaveth  the  body  more  hot  than  it 
whence  cometh  the  dilatation  of  the  pipes :  for  we  see  j 
all  effects  of  heat  do  then  come  on ;  as  pllosity,  more  i 
ness  of  the  skin,  hardness  of  the  flesh,  &c. 

181.  The  industry  of  the  musician  hath  produced  two 
moans  of  straining  or  intension  of  strings,  besides  their  w 
U}).  The  one  is  the  stopping  of  the  string  with  the  fing 
in  tlie  necks  of  lutes,  viols,  &c.  The  other  is  the  shorti 
the  string,  as  in  harps,  virginals,  &c.  Both  these  l.m 
and  the  same  reason  ;  for  they  cause  the  string  to  give  a  ([ 
start 

182.  In  the  stndning  of  a  string,  the  further  it  is  st 
the  less  superstraining  goeth  to  a  note  ;  for  it  rcquiretli 
winding  of  a  string  before  it  will  make  any  note  at  all : 
the  stops  of  lutes,  &c.,  the  higher  they  go,  the  loss  illsta 
between  the  firets. 

183.  If  you  fill  a  drinking-glass  with  water  (espcoial 
^harp  beiow,  and  wide  above),  and  fillip  upon  the  brim  < 
Mde ;  xai  Jtfier  empty  part  of  the  water,  and  so  more  and 
and  saEH  xnr  dkt  ttme  by  filliping;  you  shall  find  the  to 
and  be  imk  kufir  »  ^k»  glass  is  more  empty. 

iL  U.  ^.  aud  G2. 
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£xpenmcnts  in  consort  toucliing  the  proportion  of  treble  and  base 

tones* 

The  just  and  measured  proportion  of  the  air  percussed, 
towards  the  baseness  or  trebleness  of  tones,  is  one  of  the 
greatest  secrets  in  the  contemplation  of  sounds.  For  it  dis- 
eavereth  the  true  coincidence  of  tones  into  diapasons  ;  which 
b  the  return  of  the  same  sound.  And  so  of  the  concords 
and  discords  between  the  unison  and  diapason ;  which  we  have 
toodied  before  in  the  experiments  of  music ;  but  think  fit  to 
resume  it  here  as  a  principal  part  of  our  inquiry  touching 
the  nature  of  sounds.  It  may  be  found  out  in  the  proportion 
ttf  the  winding  of  strings  ;  in  the  proportion  of  the  distance 
3f  frets  ;  and  in  the  proportion  of  the  concave  of  pipes,  &c., 
but  most  commodiously  in  the  last  of  these. 

184.  Try  therefore  the  winding  of  a  string  once  about,  as 
won  as  it  is  brought  to  that  extension  as  will  give  a  tone :  and 
then  of  twice  about,  and  thrice  about,  &c. ;  and  mark  the  scale 
w  difference  of  the  rise  of  the  tone :  whereby  you  shall  dis- 
cover, in  one,  two  effects ;  both  the  proportion  of  the  sound 
towards  the  dimension  of  the  winding;  and  the  proportion  like- 
wise of  the  sound  towards  the  string,  as  it  is  more  or  less 
strained.  But  note  that  to  measure  this,  the  way  will  be  to 
take  the  length  in  a  right  line  of  the  string,  upon  any  winding 
ibout  of  the  peg. 

185.  aVs  for  the  stops,  you  are  to  take  the  number  of  frets; 
uid  principally  the  length  of  the  line,  from  the  first  stop  of  the 
^ring,  unto  such  a  stop  as  shall  produce  a  diapason  to  the 
ormer  stop  upon  the  same  string. 

18G.  But  it  will  best  (as  it  is  said)  appear  in  the  bores  of 
^ind-i  list  rumen  ts :  and  therefore  cause  some  half  dozen  pipes 
^  be  made,  in  length  and  all  things  else  alike,  with  a  single, 
louble,  and  so  on  to  a  sextuple  bore ;  and  so  mark  what  fall  of 
one  every  one  giveth.  But  still  in  these  three  last  instances, 
'ou  must  diligently  observe  what  length  of  string,  or  distance 
f  stop,  or  concave  of  air,  makcth  what  rise  of  sound.  As  in 
'^e  last  of  these,  which  (as  we  said)  is  that  which  giveth  the 
pteat  demonstration,  you  must  set  down  what  increase  of  con- 
^ve  goeth  to  the. making  of  a  note  higher;  and  what  of  two 
otes ;  and  what  of  three  notes ;  and  so  up  to  the  diapason : 
*r  then  the  great  secret  of  numbers  and  jgoportions  will  ajH 
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pear.  It  is  not  unlike  that  those  that  make  recorders,  hCf 
know  this  already :  for  that  they  make  them  in  sets:  and  like- 
wise bell-founders,  in  fitting  the  tune  of  their  bells.  So  that 
inquiry  may  save  trial.  Surely  it  hath  been  observed  by  one 
of  the  ancients,  that  an  empty  barrel  knocked  upon  with  the 
finger,  givcth  a  diapason  to  the  sound  of  the  like  barrel  full'; 
but  how  that  shoirid  be  I  do  not  well  understand ;  for  that  the 
knocking  of  a  barrel,  fuU  or  empty,  doth  scarce  give  any 
tone. 

187.  There  is  required  some  sensible  difference  in  the  pro- 
portion of  creating  a  note,  towards  the  sound  itself,  which  is 
the  passive:  and  that  it  bo  not  too  near,  but  at  a  distance. 
For  in  a  recorder,  the  three  uppermost  holes  yield  one  tone; 
which  is  a  note  lower  than  the  tone  of  the  first  three.  An^ 
the  like  (no  doubt)  is  required  in  the  winding  or  stopping  ol 
strings. 

^Experiments  in  consort  touching  exterior  and  interior  sounds. 

There  is  another  difference  of  sounds,  which  we  will  call 
exterior  and  interior.  It  is  not  soft  nor  loud  :  nor  it  is  nol 
base  nor  treble  :  nor  it  is  not  musical  nor  immusica)  :  thougl 
it  be  true,  that  there  can  be  no  tone  in  an  interior  sound ;  but 
on  the  other  side,  in  an  exterior  sound  there  may  be  botl 
musical  and  imrausical.  We  shall  therefore  enumerate  them, 
rather  than  precisely  distinguish  them  ;  though  (to  make 
some  adumbration  of  what  we  mean)  the  interior  is  rather 
an  impulsion  or  contusion  of  the  air,  than  an  elision  or  sec- 
tion of  the  same :  so  as  the  percussion  of  the  one,  towards 
the  other,  differeth  as  a  blow  differeth  from  a  cut. 

188.  In  speech  of  man,  the  whispering  (which  they  call 
susurrus  in  Latin),  whether  it  be  louder  or  softer,  is  an  in- 
terior sound;  but  the  speaking  out  is  an  exterior  sound'; 
and  therefore  you  can  never  make  a  tone  nor  sing  in  whim- 
pering;   but  in  speech  you  may.     So  breathing,  or  blowing 

*  Aristotle  ?ays  that  if  of  two  equal  vessels  one  is  empty  and  the  other  half  full.  ^^^ 
note  given  by  the  latter  will  be  an  octave  above  that  given  by  the  former.  See  Pw^- 
xix.  50.  He  gives  the  right  explanation,  that  the  case  is  analogous  to  that  of  two  |>iP»^ 
the  length  of  one  of  which  is  twice  th.it  of  the  other.  It  is  singular  that  Bacon  >?" 
liears  to  have  been  ignorant  of  the  theory  of  the  nionochord,  or  that  he  here  \vn^ 
as  a  sul^ect  of  inquiry  what  was  familiarly  known  to  the  Greeks. 

'  Similarly  Aristotle  remarks  that  the  uoisc  emitted  by  an  elephant  throogb  tlM 
mouth  is  analogous  to  sighing  or  groaning,  but  that,  by  means  of  the  trunk,  it  ^ 
INPoduce  a  sound  reaembliiig  that  of  a  trumpet. 
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jj  the  mouthy  bellows,  or  wind,  (though  loud,)  is  an  iDterior 
fiound;  but  the  blowing  through  a  pipe  or  concave,  (though 
soft,)  13  an  exterior.  So  likewise  the  greatest  winds,  if  they 
have  no  coarctation,  or  blow  not  hollow,  give  an  interior  sound; 
tie  whistling  or  hollow  wind  yieldeth  a  singing  or  exterior 
lound;  the  former  being  pent  by  some  other  body ;  the  latter 
)eing  pent  in  by  his  own  density :  and  therefore  we  see,  that 
rhen  the  wind  blowcth  hollow,  it  is  a  sign  of  rain.  The 
lame,  as  it  moveth  within  itself  or  is  blown  by  a  bellows, 
[iveth  a  murmur  or  interior  sound. 

189.  There  is  no  hard  body,  but  struck  against  another  hard 
K)dy,  will  yield  an  exterior  sound,  greater  or  lesser :  insomuch 
a  if  the  percussion  be  over- soft,  it  may  induce  a  nullity  of 
ound ;  but  never  an  interior  sound ;  as  when  one  treadeth  so 
oftly  that  he  is  not  heard. 

190.  Where  the  air  is  the  pcrcutient,  pent  or  not  pent, 
gainst  a  hard  body,  it  never  giveth  an  exterior  sound ;  as  if 
fOu  blow  strongly  with  a  bellows  against  a  wall. 

191.  Sounds  (both  exterior  and  interior)  may  be  made 
18  well  by  suction  as  by  the  emission  of  the  breath :  as  in 
rhistlincr  or  breathincc. 

Experiments  in  consort  touching  articulation  of  sounds. 

192.  It  is  evident,  and  it  is  one  of  the  strangest  secrets  in 
ounds,  that  the  whole  sound  is  not  in  the  whole  air  only  ;  but 
he  whole  sound  is  also  in  every  small  part  of  the  air.  So  that 
11  the  curious  diversity  of  articulate  sounds,  of  the  voice  of 
nan  or  birds,  will  enter  into  a  small  cranny  inconfused. 

193.  The  unequal  agitation  of  the  winds  and  the  like,  though 
hey  be  material  to  the  carriage  of  the  sounds  further  or  less 
^ay,  yet  they  do  not  confound  the  articulation  of  them  at  all, 
rithin  that  distance  that  they  can  be  heard ;  though  it  may  be, 
hey  make  them  to  be  heard  less  way  than  in  a  still ;  as  hath 
>een  partly  touched. 

194.  Over-great  distance  confoundeth  the  articulation  of 
^unds ;  as  we  see  that  you  may  hear  the  sound  of  a  preacher's 
oice,  or  the  like,  when  you  cannot  distinguish  what  he  saith. 
^nd  one  articulate  sound  will  confound  another;  as  when 
any  speak  at  once* 

195.  In  the  experiment  of  speaking  under  water,  when  the 
»i«  18  reduced  to  such  an  extreme  exility,  yet  the  arficulate 
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sounds  (which  arc  the  words)  are  not  confounded ;  as  batb 
been  said. 

196.  I  conceive  that  an  extreme  small  or  an  extreme  great 
sound  cannot  be  articulate ;  but  that  the  articulation  requiretb 
a  mediocrity  of  sound:  for  that  the  extreme  small  sound  con- 
foundeth  the  articulation  by  contracting :  and  the  great  sound 
by  dispersing:  and  although  (as  was  formerly  said)  a  sound 
articulate,  already  created^  will  be  contracted  into  a  small 
cranny ;  yet  the  first  articulation  requireth  more  dimension. 

197.  It  hath  been  observed,  that  in  a  room  or  in  a  chapel 
vaulted  below  and  vaulted  likewise  in  the  roof,  a  preacher  can- 
not be  heard  so  well,  as  in  the  like  places  not  so  vaulted.  The 
cause  is,  for  that  the  subsequent  words  come  on  before  the 
precedent  words  vanish;  and  therefore  the  articulate  sounds 
are  more  confused,  though  the  gross  of  the  sound  be  greater. 

198.  The  motions  of  the  tongue,  lii)s,  throat,  palate,  4c, 
which  go  to  the  making  of  the  several  alphabetical  letters,  are 
worthy  inquiry,  and  pertinent  to  the  present  inquisition  of 
sounds :  but  because  they  are  subtile,  and  long  to  describe,  we 
will  refer  them  over,  and  place  them  amongst  the  experiments 
of  speech.  The  Hebrews  have  been  diligent  in  it,  and  have 
assigned  which  letters  are  labial,  which  dental,  which  guttural, 
&c.  As  for  the  Latins  and  Grecians,  they  have  distinguished 
between  semi-vowels  and  mutes,  and  in  mutes  between  7nHt(B 
tenues,  mcdice,  and  aspirates,  not  amiss,  but  yet  not  diligently 
enough.  For  the  special  strokes  and  motions  that  create  those 
sounds,  they  have  little  inquired  * :  as,  that  the  letters  Z?,  -P,  f  , 
il/,  are  not  expressed  but  with  the  contracting  or  shutting  of 
the  mouth ;  that  the  letters  N  and  By  cannot  be  pronounced 
but  that  the  letter  N  will  turn  into  M;  as  hecatonha  will  be 
hecntomha.  That  M  and  T  cannot  be  pronounced  together 
but  P  will  come  between ;  as  emtus  is  pronounced  emptiis ;  and 
a  number  of  the  like.^  So  that  if  you  inquire  to  the  full,  you 
will  find  that  to  the  making  of  the  whole  alphabet  there  will  be 
fewer  simple  motions  required  than  there  are  letters. 

*  Notice  however  the  Interesting  remark  of  Nigidius  i)re!ierved  by  Aulus  Gellius,xi5^ 
14.,  that  N  G  [or  rather  the  sound  of  N  when  immediately  followed  by  G],  is  n"^* 
true  Nj  wd  aduiterinumi  the  test  being  that  in  pronouncing  such  words  as  «x»?«"*» 
angariay  increpat^  and  the  like,  the  tip  of  the  tongue  does  not  touch  the  palate.  I 
believe  I  have  given  the  sense  of  the  remark  correctly.  It  appears  to  show  that  our«y 
of  pronouncing  such  words  b  erroneous.  We  ought  to  divide  the  syllables  after  tbe 
second  consonant  [One  of  the  instances  given  is  iuffcnuus,  from  which  we  may  <*'* 
toinly  infer  that  in  Nigidiu8*s  Ume  the  G  in  tliat  word  was  yruaouuced  hard. — J.  &1 

*  Compare  Latham,  The  Engtith  LuHyuaije,  §  109. 
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199.  The  lungs  are  the  most  spongy  part  of  the  body  ;  and 
therefore  ablest  to  contract  and  dilate  itself^;  and  where  it 
ctmtracteth  itself,  it  expelleth  the  air;  which  through  the 
artire'^  throat,  and  mouth,  maketh  the  voice :  but  yet  articula- 
Am  is  not  made  but  with  the  help  of  the  tongue,  palate,  and 
the  rest  of  those  they  call  instruments  of  voii  i& 

200.  There  is  found  a  similitude  between  the  sound  that  is 
made  by  inanimate  bodies,  or  by  animate  bodies  that  have  no 
voice  articulate,  and  divers  letters  of  articulate  voices:  and 
oommonly  men  have  given  such  names  to  those  sounds,  as  do 
aDude  unto  the  articulate  letters.  As  trembling  of  water 
hath  resemblance  with  the  letter  L ;  quenching  of  hot  me- 
bds  with  the  letter  Z;  snarling  of  dogs  with  the  letter  R;  the 
ttoise  of  scrich-owls  with  the  letters  Sh  ;  voice  of  cats  with 
the  diphthong  Eu;  voice  of  cuckows  with  the  diphthong  Ou^ ; 
sounds  of  strings  with  the  letters  Ng  ;  so  that  if  a  man  (for 
curiosity  or  strangeness  sake)  would  make  a  puppet  or  other 
dead  body  to  pronounce  a  word,  let  him  consider,  on  the  one 
part,  the  motion  of  the  instruments  of  voice ;  and  on  the  other 
part,  the  like  sounds  made  in  inanimate  bodies;  and  what 
conformity  there  is  that  causeth  the  similitude  of  sounds ;  and 
by  that  he  may  minister  light  to  that  effect. 

'  The  contraction  and  dilatation  of  the  lungs  is  merely  passive,  and  caused  by  the 
KtioDof  the  diaphragm  and  abdominal  muscles. 

'  So  in  the  original.  I  suppose  the  atpera  arteria,  or  vind-pipe,  is  meant  See 
We  3.  p.  406.— J.  S. 

'  From  this  it  would  seem  that  in  Bacon*s  time  the  letters  oii,  were  used  to  describe 
tbe  wQod  which  we  should  now  describe  by  oo ;  whence  we  must  further  infer  that  u 
Ivge  Dumber  of  words  were  then  pronounced  as  they  arc  now  in  Scotland  and  tbe 
oorthofEngtond.— /.  & 
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£jjtm9ienis  in  consort  touching  the  motions  of  sounds,  in  whd 
Hmrs  they  are;  circular,  oblique,  straight;  upwards,  doumioards; 
foncards,  Inickwards. 

201.  All  sounds  whatsoever  move  round ;  that  is  to  saj, 
on  all  sides;  upwards^  downwards,  fbrwards,  and  backwank 
This  appeareth  in  all  instances. 

202.  Sounds  do  not  require  to  be  conveyed  to  the  sense  in 
a  right  line,  as  visibles  do,  but  may  be  arched ;  though  it  be 
true,  they  move  strongest  in  a  right  line ;  which  nevertheless 
is  not  caused  by  the  rightness  of  the  line,  but  by  the  shortneflB 
of  the  distance.  Linea  recta  brevissima.  And  therefore  we 
see,  if  a  wall  be  between,  and  you  speak  on  the  one  side,  you 
hear  it  on  the  other ;  which  is  not  because  the  sound  paseeth 
thnnigh  the  wall,  but  archeth  over  the  wall. 

203.  If  the  sound  be  stopped  and  repercusscd,  it  cometh 
about  on  the  other  side  in  an  oblique  line.  So,  if  in  a  coach 
one  side  of  the  boot  be  down  and  the  other  up,  and  a  beggar 
WjX  on  the  close  side,  you  would  think  that  he  were  on  the 
oivn  side.  So  likewise,  if  a  bell  or  clock  be  (for  example)  on 
the  nv>rih  side  of  a  chamber,  and  the  window  of  that  chamber  be 
ujKMi  the  Svuith,  he  that  is  in  the  chamber  will  think  the  sound 
c:une  tVvMu  the  south. 

204.  Sounds,  though  they  spread  round,  (so  that  there  is  ^ 
orb  or  spherical  area  of  the  sound,)  yet  they  move  strongest 
:uul  i:o  t\rrthcst  in  the  fore-lines,  IVom  the  first  local  impuUiou 
of  the  uir.  And  therefore  in  preaching,  you  shall  hear  the 
pivaoher  s  voice  better  before  the  pulpit  than  behind  it  or  ca 


CENTURY  III.  415 

sides,  though  it  stand  open.  So  a  harqucbuss  or  ordnance 
mil  be  further  heard  forwards  from  the  mouth  of  the  piece^ 
than  backwards  or  on  the  sides. 

205.  It  may  be  doubted,  that  sounds  do  move  better  down- 
wards than  upwards.*  Pulpits  are  placed  high  above  the 
people.  And  when  the  ancient  generals  spake  to  their  armies, 
thej  had  ever  a  mount  of  turf  cast  up,  whereupon  they  stood. 
But  this  may  be  imputed  to  the  stops  and  obstacles  which  the 
Toice  meeteth  with,  when  one  spcaketh  upon  the  level.  But 
there  seemeth  to  be  more  in  it ;  for  it  may  be  that  spiritual 
species,  both  of  things  visible  and  sounds,  do  move  better 
downwards  than  upwards.  It  is  a  strange  thing,  that  to  men 
standing  below  on  the  ground,  those  that  be  on  the  top  of 
Paul's  seem  much  less  than  tliey  are,  and  cannot  be  known : 
but  to  men  above,  those  below  seem  nothing  so  much  lessened, 
and  may  be  known:  yet  it  is  true,  that  all  things  to  them 
above  seem  also  somewhat  contracted,  and  better  collected  into 
fignre :  as  knots  in  gardens  shew  best  from  an  upper-window 
OT  terrace. 

206.  But  to  make  an  exact  trial  of  it,  let  a  man  stand  in  a 
chamber  not  much  above  the  ground,  and  speak  out  at  the 
wmdow,  through  a  trunk,  to  one  standing  on  the  ground,  as 
softly  as  he  can,  the  other  laying  his  ear  close  to  the  trunk ; 
then  via  versa,  let  the  other  speak  below,  keeping  the  same 
proportion  of  softness ;  and  let  him  in  the  chamber  lay  his  ear 
to  the  trunk :  and  this  may  be  the  aptest  means  to  make  a 
judgment  whether  sounds  descend  or  ascend  better. 

Experiments  in  consort  toucldng  the  lasting  and  perishing  of 
sounds  ;  and  touching  the  time  they  require  to  their  generation 
or  delation. 

207.  After  that  sound  is  created  (which  is  in  a  moment),  we 
*5nd  it  continueth  some  small  time,  melting  by  little  and  little. 
fu  this  there  is  a  wonderful  error  amonixst  men,  who  take  this 
^  be  a  continuance  of  the  first  sound ;  whereas  (in  truth)  it  is 
^  renovation,  and  not  a  continuance ;  for  the  body  percussed 
^th,  by  reason  of  the  percussion,  a  trepidation  wrought  in  the 
llinute  parts ;  and  so  rencwcth  (he  percussion  of  the  air.  This 
^ppeareth  manifestly,  because  that  the  melting  sound  of  a  bell 

'  Ariitotlc  aaierts  that  they  do.    Prob.  xi.  45. 
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or  of  a  string  strucken,  which  is  thought  to  be  a  continuance, 
ceaseth  as  soon  as  the  bell  or  string  are  touched.  As  in  a 
virginal,  as  soon  as  ever  the  jack  falleth  and  toucheth  the 
string,  the  sound  ceaseth ;  and  in  a  beU,  ader  you  have  chimed 
upon  it,  if  you  touch  the  bell  the  sound  ceaseth*  And  in  this 
you  must  distinguish  that  there  are  two  trepidations :  the  one 
manifest  and  local;  as  of  the  bell  when  it  is  pensile:  the 
other  secret,  of  the  minute  parts ;  such  as  is  described  in  the 
ninth  instance.  But  it  is  true,  that  the  local  helpeth  the  secret 
greatly.  We  see  likewise  that  in  pipes,  and  other  wind  instru- 
ments, the  sound  lasteth  no  longer  than  the  breath  bloweth. 
It  is  true,  that  in  organs  there  is  a  confused  murmur  for  a 
while  after  you  have  played  ;  but  that  is  but  while  the  bellowa 
are  in  falling. 

208.  It  is  certain,  that  in  the  noise  of  great  ordnance,  where 
many  are  shot  off  together,  the  sound  will  be  carried  (at  the 
least)  twenty  miles  upon  the  land,  and  much  further  upon  th« 
water.*  But  then  it  will  come  to  the  ear,  not  in  the  instant  ol 
the  shooting  off,  but  it  will  come  an  hour  or  more  later.  Thi 
must  needs  be  a  continuance  of  the  first  sound ;  for  there  « 
no  trepidation  which  should  renew  it.  And  the  touching  o' 
the  ordnance  would  not  extinguish  the  sound  the  sooner:  s< 
that  in  great  sounds  the  continuance  is  more  than  momentany. 

209.  To  try  exactly  the  time  wherein  sound  is  delated,  h 
a  man  stand  in  a  steeple,  and  have  with  him  a  taper ;  and  k 
some  veil  be  put  before  the  taper ;  and  let  another  man  stan( 
in  the  field  a  mile  off.  Then  let  him  in  the  steeple  strike  th( 
bell,  and  in  the  same  instant  withdraw  the  veil ;  and  so  le 
him  in  the  field  tell  by  his  pulse  what  distance  of  time  there  1 
between  the  light  seen,  and  the  sound  heard  :  for  it  is  cert^ 
that  the  delation  of  light  is  in  an  instant.  This  may  be  trie< 
in  far  greater  distances,  allowing  greater  lights  and  sounds. 

210.  It  is  generally  known  and  observed  that  light,  and  th( 
object  of  sight,  move  swifter  than  sound :  for  we  sec  the  flasi 
of  a  piece  is  seen  sooner  than  the  noise  is  heard.  A  nd  in  hew 
ing  wood,  if  one  be  some  distance  off,  he  shall  see  the  arm  lifte( 
up  for  a  second  stroke,  before  he  hear  the  noise  of  the  first 
And  the  greater  the  distance,  the  greater  is  the  prevention:  a 

'  It  is  said  that  a  cannonade  has  been  heard  180  or  200  miles  off,  and  it  is  partici 
larly  mentioned  that  during  the  sea  fight  with  the  Dutch  in  1672  the  firing  wtsbn; 
at  Shrewsbury.    But  it  may  be  doubted  whctlicr  this  be  true. 
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we  see  in  thnnder  which  is  far  off,  where  the  lightning  pre- 
oedeth  the  crack  a  good  space. 

211.  Colours  when  they  represent  themselves  to  the  eye, 
&de  Dot,  nor  melt  not  by  degrees^  but  appear  still  in  the  same 
strength ;  but  sounds  melt  and  vanish  by  little  and  little.  The 
caaee  is,  for  that  colours  participate  nothing  with  the  motion  of 
the  air,  but  sounds  do*  And  it  is  a  plain  argument,  that  sound 
putidpateth  of  some  local  motion  of  the  air  (as  a  cause  sine  qua 
am),  in  that  it  perisheth  so  suddenly  ;  for  in  every  section  or 
impulsion  of  the  air,  the  air  doth  suddenly  restore  and  reunite 
itself;  which  the  water  abo  doth,  but  nothing  so  swiftly. 

Experiments  in   consort  touching  the  passage  and  interceptions 

of  sounds. 

Id  the  trials  of  the  passage  or  not  passage  of  sounds, 
yoQ  must  take  heed  you  mistake  not  the  passing  by  the  sides 
rfa  body  for  the  passing  through  a  body;  and  therefore  you 
Oiust  make  the  intercepting  body  very  close  ;  for  sound  will 
pass  through  a  small  chink. 

212.  Where  sound  passeth  through  a  hard  or  close  body,  (as 
through  water ;  through  a  wall ;  through  metal,  as  in  hawks' 
hells  stopped,  &c.),  the  hard  or  close  body  must  be  but  thin  and 
ttnall ;  for  else  it  deadeth  and  extinguisheth  the  sound  utterly. 
And  therefore  in  the  experiment  of  speaking  in  air  under  water, 
the  voice  must  not  be  very  deep  within  the  water :  for  then  the 
•ound  pierceth  not  So  if  you  speak  on  the  further  side  of  a 
close  wall,  if  the  wall  be  very  thick  you  shall  not  be  heard ; 
«nd  if  there  were  an  hogshead  empty,  whereof  the  sides  were 
•ome  two  foot  thick,  and  the  bunghole  stopped,  I  conceive  the 
^tflounding  sound,  by  the  communication  of  the  outward  air 
^ith  the  air  within,  would  be  little  or  none:  but  only  you 
thall  hear  the  noise  of  the  outward  knock,  as  if  the  vessel  were 
ftlL 

213.  It  is  certain,  that  in  the  passage  of  sounds  through  hard 
^ies  the  spirit  or  pneumatical  part  of  the  hard  body  itself  doth 
^o-operate ;  but  much  better  when  the  sides  of  that  hard  body 
tte  struck,  than  when  the  percussion  is  only  within,  without 
touch  of  the  sides.  Take  therefore  a  hawk's  bell,  the  holes 
(topped  up,  and  hang  it  by  a  thread  within  a  bottle  glass,  and 
lop  the  month  of  the  glass  very  close  with  wax ;  and  then 

TOL.  II.  £  £ 
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shake  the  glass^  and  see  whether  the  beU  give  any  sound  at  all, 
or  how  weak.  But  note,  that  you  must  instead  of  the  thread 
take  a  wire  ;  or  else  let  the  glass  have  a  great  belly ;  lest  when 
you  shake  the  bell,  it  dash  upon  the  sides  of  the  glass. 

214.  It  is  plain,  that  a  very  long  and  downright  arch  for  the 
sound  to  pass,  will  extinguish  the  sound  quite ;  so  that  tliat 
sound  which  would  be  heard  over  a  wall,  will  not  be  heard 
over  a  church ;  nor  that  sound  which  will  be  heard  if  you  stand 
some  distance  from  the  wall,  will  be  heard  if  you  stand  close 
under  the  walL 

215.  Soft  and  foraminous  bodies,  in  the  first  creation  of  the 
sound,  will  dead  it ;  for  the  striking  against  cloth  or  fur  will 
make  little  sound ;  as  hath  been  said :  but  in  the  passage  of  the 
sound,  they  will  admit  it  better  than  harder  bodies ;  as  we  see 
that  curtains  and  hangings  will  not  stay  the  sound  much ;  but 
glass  windows,  if  they  be  very  close,  will  check  a  sound  more 
than  the  like  thickness  of  cloth.  We  see  also  in  the  rumbling 
of  the  belly,  how  easily  the  sound  passeth  through  the  guts  anJ 
skin. 

216.  It  is  worthy  the  inquiry,  whether  great  sounds  (as  ol 
ordnance  or  bells)  become  not  more  weak  and  exile  when  they 
pass  through  small  crannies.  For  the  subtilties  of  articulate 
sounds  (it  may  be)  may  pass  through  small  cranies  not  con- 
fused, but  the  magnitude  of  the  sound  (perhaps)  not  so  well 

Experiments  in  consort  touching  the  medium  of  sounds, 

217.  The  mediums  of  sounds  are,  air;  soft  and  porous  bodies; 
also  water.  And  hard  bodies  refuse  not  altogether  to  be  me- 
diums of  sounds.  But  all  of  them  are  dull  and  unapt  deferent^ 
except  the  air. 

218.  In  air,  the  thinner  or  drier  aif  carrieth  not  the  sound  M 
well  as  the  more  dense ;  as  appeareth  in  night  sounds,  and  even- 
ing sounds,  and  sounds  in  moist  weather  and  southern  winds. 
The  reason  is  already  mentioned  in  the  title  of  majoration  ol 
sounds ;  being  for  that  thin  air  is  better  pierced  ;  but  thick  aii 
preserveth  the  sound  better  from  waste.  Let  further  trial  be 
made  by  hollowing  in  mists  and  gentle  showers ;  for  (it  maybe, 
that  will  somewhat  dead  the  sound. 

219.  How  far  forth  fiame  may  be  a  medium  of  sounds 
(especially  of  such  sounds  as  are  created  by  air,  and  not  betwix 
hard  bodies.)  let   it  be  tried  in  speaking  where  a  bonfire  i 
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between;  but  then  you  mu8t  allow^  for  some  disturbance^  the 
noise  that  the  flame  itself  maketh. 

220.  Whether  any  other  liquors,  being  made  mediums,  cause 
t  diversity  of  sound  from  water,  it  may  be  tried :  as  by  the 
happing  of  the  tongs ;  or  striking  of  the  bottom  of  a  vessel, 
filled  either  with  milk  or  with  oil ;  which  though  they  be  more 
ligbt,  yet  are  they  more  unequal  bodies  than  air. 

Of  the  natures  of  the  mediums  we  have  now  spoken ;  as 
for  the  disposition  of  the  said  mediums,  it  doth  consist  in  the 
penning,  or  not  penning  of  the  air ;  of  which  we  have  spoken 
before  in  the  title  of  delation  of  sounds :  it  consisteth  also  in 
the  figure  of  the  concave  through  which  it  passcth ;  of  which 
we  will  speak  next. 

Experiments  in  consort^  what  the  figures  of  the  pipeSy  or  concaves , 
or  the  bodies  deferent^  conduce  to  the  sounds. 

How  the  figures  of  pipes,  or  concaves,  through  which 
sounds  pass,  or  of  other  bodies  deferent,  conduce  to  the 
variety  and  alteration  of  the  sounds ;  either  in  respect  of  the 
greater  quantity  or  less  quantity  of  air  which  the  concaves 
receive,  or  in  respect  of  the  carrying  of  sounds  longer  or 
shorter  way,  or  in  respect  of  many  other  circumstances  ; 
they  have  been  touched,  as  falling  into  other  titles.  But 
those  figures  which  we  are  now  to  speak  of,  we  intend 
to  be  as  they  concern  the  lines  through  which  the  sound 
p&sseth  ;  as  straight,  crooked,  angular,  circular,  &c. 

221,  The  figure  of  a  bell  partaketh  of  the  pyramis,  but  yet 
coming  ofif  and  dilating  more  suddenly.  The  figure  of  a 
hunter's  horn  and  comet  is  oblique;  yet  they  have  likewise 
Btraight  horns ;  which,  if  they  be  of  the  same  bore  with  the 
oblique,  dififer  little  in  sound,  save  that  the  straight  require  y^y^ 
somewhat  a  stronger  blast.  The  figures  of  recorders,  and 
flutes,  and  pipes,  are  straight ;  but  the  recorder  hath  alj 
bore  and  a  greater ;  above  and  below.  TheC^^pet^ESth  the  ^^  ^2 
%ttre  of  the  letter  S:  which  maketh  that  purling  sound,  &c. 
Generally  the  straight  line  hath  the  cleanest  and  roundest 
sound,  and  the  crooked  the  more  hoarse  and  jarring. 

222.  Of  a  sinuous  pipe,  that  may  have  some  four  flexions, 
trial  would  be  made.  Likewise  of  a  pipe  made  like  a  cros^^v 
open  in  tlie  midst.    And  so  likewise  of  an  angular  pipe.   And 

E  K  2 


420  NATURAL  HISTORY. 

see  what  will  be  the  effects  of  these  several  sounds.  And  so 
again  of  a  circular  pipe ;  as  if  you  take  a  pipe  perfect  round, 
and  make  a  hole  whereinto  you  shall  blow,  and  another  hole 
not  far  from  that ;  but  with  a  traverse  or  stop  between  them; 
so  that  your  breath  may  go  the  round  of  the  cirde,  and  come 
forth  at  the  second  hole.  You  may  try  likewise  percussions  of 
solid  bodies  of  several  figures ;  as  globes,  flats,  cubes,  crosses, 
triangles,  &c* ;  and  their  combinations,  as  flat  against  flat,  and 
convex  against  convex,  and  convex  against  flat,  &c. ;  and  mark 
well  the  diversities  of  the  sounds.  Try  also  the  difference  in 
sound  of  several  crassitudes  of  hard  bodies  percussed ;  and  take 
knowledge  of  the  diversities  of  the  sounds.  I  myself  have 
tried,  that  a  bell  of  gold  yieldeth  an  excellent  sound,  not  inferior 
to  that  of  silver  or  brass,  but  rather  better :  yet  we  see  that  a 
piece  of  money  of  gold  soundeth  far  more  flat  than  a  piece  of 
money  of  silver. 

223.  The  harp  hath  the  concave,  not  along  the  strings,  but 
across  the  strings ;  and  no  instrument  hath  the  sound  so  melting 
and  prolonged  as  the  Irish  harp.  So  as  I  suppose  that  if  a 
virginal  were  made  with  a  double  concave;  the  one  all  ti»e 
length,  as  the  virginal  hath ;  the  other  at  the  end  of  the  strings 
as  the  harp  hath ;  it  must  needs  make  the  sound  perfecter,  and 
not  so  shallow  and  jarring.  You  may  try  it  without  any 
sound-board  along,  but  only  harp-wise  at  one  end  of  the 
strings ;  or  lastly,  with  a  double  concave,  at  each  end  of  the 
strings  one. 

Experiments  in  consort  touching  the  mixture  of  sounds, 

224.  There  is  an  apparent  diversity  between  the  species 
visible  and  audible  in  this,  that  the  visible  doth  not  mingle  in 
the  medium,  but  the  audible  doth.  For  if  we  look  abroad,  we 
see  heaven,  a  number  of  stars,  trees,  hills,  men,  beasts,  at  once. 
And  the  species  of  the  one  doth  not  confound  the  other.  But 
if  so  many  sounds  come  from  several  parts,  one  of  them  would 
utterly  confound  the  other.  So  we  see  that  voices  or  consorts 
of  music  do  make  an  harmony  by  mixture,  which  colours  do 
not.  It  is  true  nevertheless  that  a  great  light  drowneth  a 
smaller,  that  it,  cannot  be  seen ;  as  the  sun  that  of  a  glow- 
worm ;  as  well  as  a  great  sound  drowneth  a  lesser.  And  I 
suppose  likewise,  that  if  there  were  two  lanthoms  of  glass,  the 
one  a  crimson,  and  the  other  an  azure,  and  a  candle  within 
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either  of  tliem,  those  coloured  Hglita  would  mingle,  and  cast 
tijxin  a  white  papei-  a  purple  colour.  And  even  in  colours, 
ihey  yield  a  faiut  and  weak  mixture :  for  white  walls  make 
rooms  more  lightsome  than  black,  &c.  But  the  cause  of  the 
oinfusion  in  sounds  and  the  inconfusion  in  species  vidible  ik. 
for  that  the  sight  worketh  in  right  lines,  and  maketh  seveml 
cones ;  and  so  ihere  can  be  no  coincidence  in  the  eye  or  visual 
point:  but  soundii,  that  move  in  oblique  and  arcuate  lines, 
moat  needs  encounter  and  disturb  the  one  the  other. 

225.  The  sweetest  and  best  harmony  is,  when  every  part  or 
instmroent  is  not  heard  by  itself,  but  a  conflation  of  them  all; 

which  ret|ujreth  to  stand  some  distance  off.  Even  as  it  is  iu  the 
i  Tniiture  of  perfumes ;  or  the  taking  of  the  smells  of  several 
^  fluwer«  in  the  air. 

226.  The  disposition  of  the  air  in  other  qualities,  except  it  b© 
hiouied  with  sound,  hath  no  great  operation  upon  sounds :  for 
I'V^her  the  air  be  lightsome  or  dark,  hot  or  cold,  quiet  or 
T  rtmng  (except  it  be  with  noise),  sweet-smelling  or  stinking, 

Of  the  like ;  it  importeth  not  much.    Some  petty  alteratiou 
w  difference  it  may  make, 

27.  But  sounds  do  disturb  and  alter  the  one  the  other:  some- 
timea  the  one  drowning  the  other,  and  making  it  not  heard ; 
Snnietimes  the  one  jarring  and  discording  with  the  other,  and 
■Hating  a  confusion ;  sometimes  the  one  mingling  and  com- 
pouniling  with  the  other,  and  making  an  harmony. 

228.  Two  voices  of  like  loudness  will  not  be  heard  twice 

*^  fer  OA  one  of  them  alone  ' :  and  two  caudles  of  like  light,  will 

Dot  make  things  seen  twice  aa  far  off  na  one.     T)ie  cause  is 

I   JWofonnd ;    but  it  seemeth  that  the  impressions  from  the  olgects 

"^f  the  senses  do  mingle  respectively,  every  one  with  his  kiud: 

hut  not  in  proportion,  as  is  before  demonstrated:  and  the  reason 

I  "Jiny  be,  because  the  first  impression,  which  is  from  privative  to 

I  *clive,  (as  from  silence  to  noise,  or  from  darkness  to  light,)  is  a 

I  greater  degree  than  from  less  noise  to  more  noi^e,  or  from  less 

;ht  to  more  light.      And  the  reason  of  that  again  may  be,  for 

^t  the  air,  after  it  hath  received  a  charge,  doth  not  receive  a 

•urdiarge,  or  greater  charge,  with  like  appetite  as  it  doth  the 

I  fir-i  charge.     Aa  for  the  increase  of  virtue,  generally,  what 

proportion  it  beareth  to  the  increase  of  the  matter,  it  is  a  large 

Scld,  and  to  he  handled  by  itself. 
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Experiments  in  consort  touching  melioration  of  sounds, 

229.  All  reflexions  concurrent  do  make  sounds  greater; 
if  the  body  that  createth  either  the  original  sound  or  th 
flexion  be  clean  and  smooth,  it  maketh  them  sweeter, 
may  be  made  of  a  lute  or  viol,  with  the  belly  of  polished 
instead  of  wood.  We  see  that  even  in  the  open  air,  the  ' 
string  is  sweeter  than  the  string  of  guts.  And  we  see  tlu 
reflexion  water  excelleth ;  as  in  music  near  the  water,  • 
echoes. 

230.  It  hath  been  tried,  that  a  pipe  a  little  moistened  o 
inside,  but  yet  so  as  there  be  no  drops  left,  maketh  a 
solemn  sound  than  if  the  pipe  were  dry :  but  yet  with  a  i 
degree  of  sibilation  or  purling ;  as  we  touched  it  before  i 
title  of  equality.  The  cause  is,  for  that  all  things  porous  1 
superficially  wet,  and  (as  it  were)  between  dry  and  wet,  be 
a  little  more  even  and  smooth ;  but  the  purling  (which 
needs  proceed  of  inequality)  I  take  to  be  bred  betweei 
smoothness  of  the  inward  surface  of  the  pipe,  which  is  wet 
the  rest  of  the  wood  of  the  pipe,  imto  which  the  wet  co 
not,  but  it  remaineth  dry. 

231.  In  frosty  weather  music  within  doors  soundeth  b< 
Which  may  be  by  reason,  not  of  the  disposition  of  the  air 
of  the  wood  or  string  of  the  instrument,  which  is  made 
crisp,  and  so  more  porous  and  hollow:  and  we  see  tha 
lutes  sound  better  than  new  for  the  same  reason.  And  i 
lute-strings  that  have  been  kept  long. 

232.  Sound  is  likeWiSe  meliorated  by  the  mingling  of 
air  with  pent  air ;  therefore  trial  may  be  made  of  a  lute  oi 
with  a  double  belly ;  making  another  belly  with  a  knot  ove 
strings ;  yet  so  as  there  be  room  enough  for  the  strings 
room  enough  to  play  below  that  belly.  Trial  may  be 
made  of  an  Irish  harp,  with  a  concave  on  both  sides ;  when 
useth  to  have  it  but  on  one  side.  The  doubt  may  be,  k 
should  make  too  much  resounding,  whereby  one  note  ^ 
overtake  another. 

233.  If  you  sing  into  the  hole  of  a  drum,  it  maketh  the 
ing  more  sweet.    And  so  I  conceive  it  would,  if  it  were  a 
in  parts,  sung  into  several  diums ;  and  for  handsomeness 
strangeness  sake,  it  would  not   be  amiss  to  have  a  ci 
between  the  place  where  the  drums  are  and  the  hearers. 
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234.  When  a  sound  Is  created  in  a  wind-instrument  between 
tlie  breath  and  the  air,  yet  if  the  sound  be  communicate  with 
«  more  equal  body  of  the  pipe,  it  meliorateth  the  sound.  For 
no  doubt  there  would  be  a  differing  sound  in  a  trumpet  or  pipe 
of  woody  and  again  in  a  trumpet  or  pipe  of  brass.  It  were 
good  to  try  recorders  and  hunters'  horns  of  brass,  what  the 
loand  would  be. 

235.  Sounds  are  meliorated  by  the  intension  of  the  sense ; 
where  the  common  sense  is  collected  most  to  the  particular 
sense  of  hearing,  and  the  sight  suspended :  and  therefore  sounds 
are  sweeter  (as  well  as  greater)  in  the  night  than  in  the  day ; 
and  I  suppose  they  are  sweeter  to  blind  men  than  to  others : 
and  it  is  manifest,  that  between  sleeping  and  waking,  (when  all 
tbe  senses  are  bound  and  suspended,)  music  is  far  sweeter  than 
when  one  is  fully  waking. 

Experiments  in  consort  touching  the  imitation  of  sounds, 

236.  It  is  a  thing  strange  in  nature,  when  it  is  attentively 
considered,  how  children,  and  some  birds,  learn  to  imitate 
speech.  They  take  no  mark  at  all  of  the  motion  of  the  mouth 
of  him  that  speaketh;  for  birds  are  as  well  taught  in  the  dark 
as  by  light.  The  sounds  of  speech  are  very  curious  and  exqui- 
site :  so  one  would  think  it  were  a  lesson  hard  t<>  learn.  It  is 
tnie  that  it  is  done  with  time,  and  by  little  and  little,  and  witli 
numy  essays  and  proffers:  but  all  this  dischargeth  not  the 
wonder.  It  would  make  a  man  think  (though  this  which  we 
shall  say  may  seem  exceeding  strange)  that  there  is  some  trans- 
niission  of  spirits ;  and  that  the  spirit  of  the  teacher  put  in 
motion,  should  work  with  the  spirits  of  the  learner  a  pre- 
disposition to  offer  to  imitate ;  and  so  to  perfect  the  imitation 
by  degrees.  But  touching  operations  by  transmissions  of 
spirits,  (which  is  one  of  the  highest  secrets  in  nature,)  we  shall 
speak  in  due  place ;  chiefly  when  we  come  to  inquire  of  imagi- 
luition.  But  as  for  imitation,  it  is  certain  that  there  is  in 
men  and  other  creatures  a  pre-disposition  to  imitate.  We  see 
'j^w  ready  apes  and  monkeys  are  to  imitate  all  motions  of 
man;  and  in  the  catching  of  dottrels,  we  see  how  the  foolish 
l>ifd  playeth  the  ape  in  gestures  :  and  no  man  (in  effect)  doth 
accompany  with  others,  but  he  learneth  (ere  he  is  aware)  some 
(pestore  or  voice  or  fashion  of  the  other. 
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237.  In  imitation  of  sounds,  that  man  should  be  the  teacher 
is  no  part  of  the  matter;  for  birds  will  learn  one  of  another  i 
and  there  is  no  reward,  by  feeding  or  the  like,  given  them  for 
the  imitation ;  and  besides,  you  shall  have  parrots  that  will 
not  only  imitate  voices,  but  laughing,  knocking,  squeaking  of 
a  door  upon  the  hinges,  or  of  a  cart-wheel ;  and  (in  effect)  anj 
other  noise  they  hear. 

238.  No  beast  can  imitate  the  speech  of  man,  but  birds 
only ;  for  the  ape  itself,  that  is  so  ready  to  imitate  otherwiee, 
attaineth  not  any  degree  of  imitation  of  speech.  It  is  true 
that  I  have  known  a  dog,  that  if  one  howled  in  his  ear,  he 
would  fall  a  howling  a  great  while.  What  should  be  the  apt- 
ness of  birds,  in  comparison  of  beasts,  to  imitate  the  speech  of 
man,  may  be  further  inquired.  We  see  that  beasts  have  those 
parts  which  they  count  the  instruments  of  speech,  (as  lip?, 
teeth,  &c.,)  liker  unto  man  than  birds.  As  for  the  neck,  by 
which  the  throat  passeth,  we  see  many  beasts  have  it,  for  the 
length,  as  much  as  birds.  What  better  gorge  or  artire^  birdi 
have*,  may  be  further  inquired.  The  birds  that  are  known 
to  be  speakers,  are  parrots,  pies,  jays,  daws,  and  ravens ;  of 
which,  parrots  have  an  adunque  bill,  but  the  rest  not. 

239.  But  I  conceive,  that  the  aptness  of  birds  is  not  so 
much  in  the  conformity  of  the  organs  of  speech,  as  in  their 
attention.  For  speech  must  come  by  hearing  and  learning; 
and  birds  give  more  heed  and  mark  sounds  more  than  beasts; 
because  naturally  they  are  more  delighted  with  them  and  prac- 
tise them  more ;  as  appeareth  in  their  singing.  We  see  also 
that  those  that  teach  birds  to  sing,  do  keep  them  waking  to 
increase  their  attention.^    We  see  also  that  cock-birds  amongst 

'  That  Is,  wind-pipe.     Sec  note  2,  p.  413. — J.  S. 

'  It  does  not  appear  that  in  any  point  of  vocal  organisation  birds  bear  more  resfO* 
blance  to  man  than  brutes.  The  characteiistic  distinction  in  this  respect  between 
birds  and  mammalia  appears  to  be  that  in  the  former  class  the  trachea  is  the  real  ontan 
of  voice ;  the  air  which  passes  into  it  from  the  lungs  being  set  into  vibration  at  the 
inferior  larynx,  whereas  in  the  latter  the  sonorous  vibrations  commence  at  the  glottb: 
the  trachea,  the  rings  of  which  are  in  this  class  seldom  wholly  osseous,  serving  merelf 
to  supply  air.  It  is  difficult  completely  to  explain  the  differences  in  the  voice  <^ 
different  birds,  Cuvier  was  of  opinion  that,  especially  with  regard  to  the  power  of 
Imitating  sounds,  much  depends  not  on  the  vocal  organ,  but  on  instinct  It  I*  wortli 
remarking  that  birds  which  have  a  trumpet-i>haped  trachea,  as  for  instance  the  cock* 
emit  sounds  which  more  or  less  resemble  tlioseof  that  instrument. 

•  Frederick  Cuvier  has  remarked,  that  when  animals  have  been  kept  in  a  state  rf 
vigilance,  as  the  means  of  taming  them,  tliey  show  no  signs  of  anger  against  the  per- 
son  who,  by  making  a  noise,  hinders  them  from  sleeping,  although  the  distress  tbM 
the  want  of  sleep  produces  Is  obvious ;  a  curious  proof  of  the  narrow  limits  witbiA 
which  their  power  of  referring  a  phenomenon  to  its  cause  is  confined. 
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nging  birds  are  ever  the  better  singers ;  which  may  be  because 
ey  are  more  lively  and  listen  more. 

240.  Labour  and  intention  to  imitate  voices^  doth  conduce 
uch  to  imitation  :  and  therefore  we  see  that  there  be  certain 
mtomimi^  that  will  represent  the  voices  of  players  of  inter- 
nes so  to  life,  as  if  you  see  them  not  you  would  think  they 
3re  those  players  themselves ;  and  so  the  voices  of  other  men 
at  they  hear. 

241.  There  have  been  some  that  could  counterfeit  the  dis- 
ttce  of  voices  (which  is  a  secondary  object  of  hearing)  in  such 
rt,  as  when  they  stand  fast  by  you,  you  would  think  the 
eech  came  from  afar  off,  in  a  fearful  manner.  How  this  is 
•ne  may  be  further  inquired.  But  I  see  no  great  use  of  it 
it  for  imposture,  in  counterfeiting  ghosts  or  spirits. 

Experiments  in  consort  touching  tJie  reflexion  of  sounds. 

There  be  three  kinds  of  reflexions  of  sounds  ;  a  reflexion 
•Dcarrent ;  a  reflexion  iterant,  which  we  call  echo ;  and  a 
iper-reflexion,  or  an  echo  of  an  echo  ;  whereof  the  first 
tth  been  handled  in  the  title  of  magnitude  of  sounds  :  the 
tter  two  we  will  now  speak  of. 

242.  The  reflexion  of  species  visible,  by  mirrors,  you  may 
»mmand;  because  passing  in  right  lines,  they  may  be  guided 

any  point :  but  the  reflexion  of  sounds  is  hard  to  master ; 
!cau8e  the  sound  filling  great  spaces  in  arched  lines,  cannot  be 

guided :  and  therefore  we  see  there  hath  not  been  practised 
y  means  to  make  artificial  echoes.  And  no  echo  already 
•own  retumeth  in  a  very  narrow  room. 

243.  The  natural  echoes  are  made  upon  walls,  woods,  rocks, 
lis,  and  banks ;  as  for  waters,  being  near,  they  make  a  con- 
rrent  echo ;  but  being  further  off,  (as  upon  a  large  river,) 
ey  make  an  iterant  echo :  for  there  is  no  difference  between 
e  concurrent  echo  and  the  iterant,  but  the  quickness  or 
»wnes8  of  the  return.  But  there  is  no  doubt  but  water  doth 
Ip  the  delation  of  echo,  as  well  as  it  helpeth  the  delation  of 
iginal  sounds. 

244.  It  is  certain,  (as  hath  been  formerly  touched,)  that  if 
u  speak  through  a  trunk  stopped  at  the  further  end,  you  shall 
d  a  blast  return  upon  your  mouth,  but  no  sound  at  all.  The 
use  is,  for  that  the  closeness,  which  preserveth  the  original 
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)i  n'rl  ttlfltp  In  preMtrre  the  ri.-ilcctG(l  sound :  besides  timt  eel 
Hrn  mIiIiiiii  urculod  but  hy  loud  sounds.  And  therefore  then' 
U  Ikm  l«>|iti  of  (trtincini  uchocH  in  air  pent  m  a  nurrow  concaTe> 
Npvi'rllinh'M  It  hath  been  tritd,  that  one  leaning  over  a  well  of 
Iwpiit^-llvii  fHtliuin  dee[i,  and  npoiiking,  tliough  hut  eofrly,  (;«t 
mil.  ■»  (ii)ll  UN  n  whisper,)  the  nater  returned  n  gnod  audible 
mAuu  U  wiiuKI  bu  tried,  whether  speaking  in  caves,  where 
tht'W  !•  tilt  iNtuu  save  wh^ro  you  spcmlc,  will  not  yield 

HI  W1>IU  llli. 

S't.V  Thv  rchit  cttiarth  ai*  the  original  muad  doth,  in  a 
tM'h  «tr  hU  I  tl  wt'rv  j^mhI  tn^  try  tKc  creating  uT  tbe  edm 
Ihi^  IhhI^  FT'iitNivtiMiufE  makvth  an  aiuH«;  as  a^vn^  ilie  reU 
vtA  wattt  tV\  AUt  «<>  sm  tlMt  m  mimn  ikcK  is  the  i 
•1^^  Ml  twriJiMWVt  Avwt  tW  otipwt  M  the  fhs«»  aa4  fiwi  I 
l//tltm  h'-  IW  <P^  Attd  if  y\i«  f«nk*  k  hal  aade-lMe,  mat  i 
«^  iW  fwr^hc^  lh»  pAl-^mJ  w3t  h*  m  awb  dw  obH 

«WtiW*  «  mm,  tftJI  hMT  hMHr  tf  W  siMd  mA»  A*  b 

mWw^  «t^(!kft  lfti»  luBwumJ^  — p  W  tBcA.    IntHhea 

^^lliM^t*Mk^pfMh^  — >  ^i^  V  KWniri^  §■  *■  <g  * 
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mg  b  the  well,  though  the  well  was  deep^  the  voice  came  back 
flnddenlj,  and  would  bear  the  report  but  of  two  words. 

249.  For  echoes  upon  echoes^  there  is  a  rare  instance  thereof 
ID  a  place  which  I  will  now  exactly  describe.  It  is  some  three  or 
km  miles  from  Paris^  near  a  town  called  Pont-Charenton  ;  and 
some  bird-bolt  shot  or  more  from  the  river  of  Seine.  ^  The  room 
is  a  chapel  or  small  church.  The  walls  all  standing,  both  at  the 
sides  and  at  the  ends.  Two  rows  of  pillars,  after  the  manner 
of  aisles^  of  churches,  also  standing;  the  roof  all  open,  not  so 
much  as  any  embowment  near  any  of  the  walls  left.  There 
was  against  every  pillar  a  stack  of  billets  above  a  man's  height; 
which  the  watermen  that  bring  wood  down  the  Seine  in  stacks, 
wd  not  in  boats,  laid  there  (as  it  seemeth)  for  their  ease. 
Speaking  at  the  one  end,  I  did  hear  it  return  the  voice  thirteen 
several  times ;  and  I  have  heard  of  others,  that  it  would  return 
sixteen  times :  for  I  was  there  about  three  of  the  clock  in  the 
afternoon ;  and  it  is  best  (as  all  other  echoes  are)  in  the  even- 
ing. It  is  manifest  that  it  is  not  echoes  from  several  places, 
but  a  tossing  of  the  voice,  as  a  ball,  to  and  fro ;  like  to  reflexions 
in  looking-glasses ;  where  if  you  place  one  glass  before  and 
another  behind,  you  shall  see  the  glaj^s  behind  with  the  image, 
within  the  glass  before ;  and  again,  the  glass  before  in  that ; 
and  divers  such  super-reflexions,  till  the  species  speciei  at 
last  die.  For  it  is  every  return  weaker  and  more  shady.  In 
like  manner  the  voice  in  that  chapel  createth  speciem  specieiy 
and  maketh  succeeding  super-reflexions ;  for  it  melteth  by 
degrees,  and  every  reflexion  is  weaker  than  the  former:  so 
that  if  you  speak  three  words,  it  will  (perhaps)  some  three  times 
report  you  the  whole  three  words;  and  then  the  two  latter 
Words  for  some  times ;  and  then  the  last  word  alone  for  some 
times;  still  fading  and  growing  weaker.  And  whereas  in  echoes 
of  one  return,  it  is  much  to  hear  four  or  five  words ;  in  this 
^0  of  so  many  returns,  upon  the  matter,  you  hear  above 
twenty  words  for  three. 

250.  The  like  echo  upon  echo,  but  only  with  two  reports, 
kath  been  observed  to  be,  if  you  stand  between  a  house  and  a 
nil],  and  lure  towards  the  hilL  For  the  house  will  give  a  back 
^ho ;  one  taking  it  from  the  other,  and  the  latter  the  weaker. 

'  The  church  in  which  this  echo  was  heard  was  within  the  precincts  of  the  Car* 
»^  monastery  at  Charenton.  Sec  the  EneycL  Method,  que,  or  that  of  Diderot  and 
^Alenbert,  in  voc  Charenton. 

*  hktkkttke  origbuL-/.  & 
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mi.  TI»«Te  »n  oertua  leftcn  ttsl  «n  ecV  wiH  harilj  ei- 
jMu«:  aa  H  dM-  onv,  t»yxaallY  being  princijal  in  s  word. 
reioaiiitur  wtM,  HuU  whca  I  treat  Ut  the  eclio  at  Pont-Cba- 
tVDtuti,  lltere  wiu  an  old  ParuUo,  wito  tunk  it  to  be  ibe  varlc 
Iff  >)Nnt«,  Kiul  uf  good  aj(irit«.  Fur  (said  he)  call  Satan  ai 
)li«  oclm  will  not  dt'liver  back  the  devil's  oame;  but  will  say, 
I'n  I'eri  I  wiilch  i»  ru  niinfli  in  Frum-h  as  apaye  or  avoid.  All4 
tliurehy  I  ilifl  hnji  in  find  that  an  echo  would  not  returoS^ 
litfinjf  hill  A  hi'iiiiig  and  an  interior  tuiund. 

3AU.  Kehoc'N  am  soino  more  sadden,  and  ehnp  again  as  soon 
ii«  thn  Vnk^n  U  delivurcd  ;  a*  hath  been  partly  said:  others  a* 
iliiirit  ilnllherair,  (hiil  In,  giv«  more  epnce  between  tlie  voice  and 
tlitt  oeho)  whluh  is  cautiod  by  the  local  nearness  or  distance: 
sumo  will  poport  a  longer  tmin  of  words,  and  some  a  shorterr 
miiitu  immi  Imid,  (lUll  a*  K>ud  as  the  original,  and  eumetima' 
Wnwv  hmd,)  aud  tarnn  weakor  and  fuinter. 

DAit.  Wliero  oohoM  n^uio  from  several  parts  at  the  ( 
ttUtanms  the,v  mntt  uih^U  inske  (*s  it  were)  a  quire  of  ecfaotw 
ktu)  M'  uwko  tht*  TV)KVI  (;TV«t»r,  and  even  a  contunKd  cdwt 
wkU^  you  vJuU)  fiud  iu  «.«tte  kiUs  ikat  sand  i 
ttuM(ro-lk)[(\ 

«.vt.  It  ttoOi  iK>t  v«t  iqppcM-  Art  then  __ 

attuMbt  a»  wvU  ■»  iai  >|W>vioa  Tufth.      IW  I  4»  moL  thofc 

ttkrtkk  w<Mxt)  it  wv«U  ^-tkv«#  tfc*  Mvai  m  «  tfibnag  fh 
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Consent  of  msibles  and  atidibles. 

255.  Both  of  them  spread  themselves  in  round,  and  fill  a 
wlole  floor  or  orb,  unto  certain  limits ;  and  are  carried  a  great 
nj;  and  do  languish  and  lessen  by  degrees,  according  to  the 
<listaQce  of  the  objects  from  the  sensories. 

256.  Both  of  them  have  the  whole  species  in  every  small 
portion  of  the  air,  or  medium ;  so  as  the  species  do  pass  through 
nnall  crannies  without  confusion :  as  we  see  ordinarily  in  levels, 
>8  to  the  eye ;  and  in  crannies  or  chinks,  as  to  the  sound. 

257.  Both  of  them  are  of  a  sudden  and  easy  generation  and 
delation ;  and  likewise  perish  swiftly  and  suddenly  ;  as  if  you 
femove  the  light,  or  touch  the  bodies  that  give  the  sound. 

258.  Both  of  them  do  receive  and  carry  exquisite  and  accu- 
rate differences ;  as  of  colours,  figures,  motions,  distances,  in 
^bles ;  and  of  articulate  voices,  tones,  songs,  and  quaverings, 
b  audibles. 

259.  Both  of  them,  in  their  virtue  and  working,  do  not 
H)pear  to  emit  any  corporal  substance  into  tbeir  mediums,  or 
the  orb  of  their  virtue ;  neither  again  to  raise  or  stir  any  evident 
local  motion  in  their  mediums  as  they  pass ;  but  only  to  carry 
certain  spiritual  species;  the  perfect  knowledge  of  the  cause 
thereof,  being  hitherto  scarcely  attained,  we  shall  search  and 
l^dle  in  due  place. 

260.  Both  of  them  seem  not  to  generate  or  produce  any 
>flier  effect  in  nature,  but  such  as  appertaineth  to  tlieir  proper 
>bjects  and  senses,  and  are  otherwise  barren. 

261.  But  both  of  them,  in  their  own  proper  action,  do  work 
liree  manifest  effects.  The  first,  in  that  the  stronger  species 
Irowneth  the  lesser;  as  the  light  of  the  sun,  the  light  of  a 
;low-worm ;  the  report  of  an  ordnance,  the  voice  :  The  second, 
a  that  an  object  of  surcharge  or  excess  destroy eth  the  sense ; 
^  the  light  of  the  sun  the  eye ;  a  violent  sound  (near  the  ear) 
be  hearing :  The  third,  in  that  both  of  them  will  be  rever- 
^rate ;  as  in  mirrors,  and  in  echoes. 

262.  Neither  of  them  doth  destroy  or  hinder  the  species  of 
be  other,  although  they  encounter  in  the  same  medium ;  as 
ight  or  colour  hinder  not  sound,  nor  e  contra. 

263.  Both  of  them  affect  the  sense  in  living  creatures,  and 
ield  objects  of  pleasure  and  dislike :  yet  nevertheless  the 
bjects  of  them  do  also  (if  it  be  well  observed)  affect  and  work 
pen  dead  things ;  namely,  such  as  have  some  conformity  with 
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the  organs  of  the  tno  gonses ;  aa  vieiblca  work  upon  a  looking- 
glaas,  which  is  like  the  pupil  of  the  eye ;  and  audibles  upon  the 
places  of  echo,  which  resemble  ia  aomc  sort  the  carem  an! 
structure  of  the  ear. 

264.  Both  of  tliem  do  diverisly  work,  as  they  have  their 
medium  diversly  diepoGcd.  So  a  trembling  medium  (as  smoke) 
ninketh  the  object  eeeni  to  tremble ;  and  a  rising  or  falling 
medium  (as  winds)  maketh  the  sounds  to  rise  or  fall. 

2G5.  To  both,  the  medium  which  is  the  most  propitiaua 
and  conducible,  is  air ;  for  glass  or  water,  Stc,  are  oot  com- 
parable, 

266.  In  both  of  them,  where  the  object  is  fine  and  accuraK^t 
it  conduceth  much  to  have  ihe  eeoae  intentive  and  erect ;  in-   ' 
eomuch  as  you  contract  your  eye  when  you  would  see  sharply : 
and  erect  your  ear  when  you  would  hear  attentively  ;  which  in 
beaats  that  have  ears  moveable  is  most  manifest 

267.  The  beams  of  light,  when  they  are  multiplied  ainl 
conglomerate,  generate  heat ;  which  is  a  difiercnt  action  from 
the  action  of  sight:  and  the  multiplication  and  conglomeraliof 
of  sounds  doth  generate  an  extreme  rarefaction  of  the  iur» 
which  is  an  action  materiate,  dift'cring  from  the  action  o* 
sound;  if  it  be  true  (which  is  anciently  reported)  that  bird- 
with  great  shouts  have  fallen  down. 

Dissents  of  visibies  and  audilht. 
2G8.  The  species  of  visibles  seem  U>  be  emissiona  of  beams 
from  the  objects  seen;  almiist  like  odours;  save  that  they  are 
more  incorporeal:  but  the  species  of  audibles  seem  to  partici- 
pate more  with  local  motion,  like  percussions  or  impressions 
made  upon  the  air.  So  that  wliereas  all  bodies  do  seem  to 
work  in  two  manners;  either  by  the  communication  of  their 
natures,  or  by  the  impressions  and  signatures  of  their  mo- 
tions ;  the  diffusion  of  species  visible  seemeth  to  participate 
more  of  the  former  operation,  and  the  species  audible  of  Uie 
latter. 

269,  The  species  of  audibles  seem  to  be  carried  more  mani- 
festly through  the  air  than  the  species  of  visibles :  lor  I  con- 
ceive tbit  a  contrary  strong  wind  will  not  much  liiuder  the 
Utht  of  visibles,  as  it  will  do  the  hearing  of  sounds. 
^0.  There  ia  one  difference  above  all  others  between 
)  and  audibles,   tliat  is   the   most  remarkable,  ns  that 
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vBercnpon  many  smaller  differences  do  depend :  namely,  that 
Tigibles  (except  lights)  are  carried  in  right  lines,  and  audiblcs 
ID  arcuate  lines.^      Hence  it  cometh  to  pass  that  visibles  do 
not  intermingle  and  confound  one  another,  as  hath  been  said 
before ;  but  sounds  do.     Hence  it  cometh  that  the  solidity  of 
bodies  doth  not  much  hinder  the  sight,  so  that  the  bodies  be 
clear,  and  the  pores  in  a  right  line,  as  in  glass,  crystal,  dia- 
monds, water,  &a  ;   but  a  thin  scarf  or  handkerchief,  though 
they  be  bodies  nothing  so  solid,  hinder  the  sight:    whereas 
(contrariwise)  these  porous  bodies   do   not  much  hinder  the 
hearing,  but  solid  bodies  do  almost  stop  it,  or  at  least  at- 
tenuate  it.      Hence  also  it  cometh  that  to  the  reflexion  of 
▼isibles  small    glasses   suffice;    but  to   the   reverberation   of 
aadibles  are  required  greater  spaces,  as  hath  likewise  been 
said  before. 

271.  Visibles  are  seen  further  off  than  sounds  are  heard; 
allowing  nevertheless  the  rate  of  their  bigness ;  for  otherwise  a 
great  sound  will  be  heard  further  off  than  a  small  body  seen. 

272.  Visibles  require  (genendly)  some  distance  between  the 
object  and  the  eye,  to  be  better  seen;  whereas  in  audibles, 
the  nearer  the  approach  of  the  sound  is  to  the  sense  the  better. 
But  in  this  there  mav  be  a  double  error.  The  one  because  to 
seeing  there  is  required  light ;  and  any  thing  that  toucheth 
the  pupil  of  the  eye  (all  over)  excludeth  the  light.  For  I  have 
heard  of  a  person  very  credible,  (who  himself  was  cured  of  a 
Cataract  in  one  of  his  eyes,)  that  while  the  silver  needle  did 
Work  upon  the  sight  of  his  eye  to  remove  the  film  of  the 
Cataract,  he  never  saw  any  thing  more  clear  or  perfect  than 
that  white  needle :  which  (no  doubt)  was  because  the  needle 
Was  lesHcr  than  the  pupil  of  the  eye,  and  so  took  not  the  light 
from  it.  The  other  error  may  be,  for  that  the  object  of  sight 
doth  strike  upon  the  pupil  of  the  eye  directly,  without  any 
interception ;  whereas  the  cave  of  the  ear  doth  hold  off  the 
Bound  a  little  from  the  organ :  and  so  nevertheless  there  is 
Borne  distance  required  in  both. 

273.  Visibles  are  swiftlier  carried  to  the  sense  than  audibles ; 
as  appeareth  in  thunder  and  lightning,  flame  and  report  of  a 

>  Arist.  Prob.  xi.  49.  and  58. ;  and  zxv.  9.  Aristotle  explains  the  passage  of 
Ifght  Uirough  transparent  bodies  as  Bacon  does.  1'he  letter's  statement  of  tbe  differ- 
•ooe  between  sound  and  Ugbt  is,  as  the  phenomenon  of  diffhiction  shows,  not  strictly 
tecmate.  Both  have  in  some  degree  the  power  of  passing  round  the  edges  or  comers 
/cJsataclOL 
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jnece,  motion  of  the  air  in  hewing  of  wood.     All  which  have 
been  set  down  heretofore,  but  are  proper  for  this  title. 

274.  I  conceive  also  that  the  species  of  audibles  do  hang 
longer  in  the  air  than  those  of  visibles :  for  although  even  those 
of  visibles  do  hang  some  time,  as  we  see  in  rings  turned,  that 
<how  like  spheres ;  in  lute-strings  fiUipped ;  a  fire-brand  carried 
along,  which  leaveth  a  train  of  light  behind  it ;  and  in  the  tm- 
li^ht,  and  the  like;  jet  I  conceive  that  sounds  stay  longer, 
Kvause  they  are  carried  up  and  down  with  the  wind;  and 
because  of  the  distance  of  the  time  in  ordnance  discharged,  and 
beard  twenty  miles  off. 

275.  In  visibles  there  are  not  found  objects  so  odious  and  i 
ingrate  to  the  sense  as  in  audibles.     For  foul  sights  do  rather  ■ 
dfej|4edise  in  that  they  excite  the  memory  of  foul  things,  than  ! 
ia  the  immediate  objects.    And  therefore  in  pictures,  those  fonl 
$i^t$  do  not  much  offend ;  but  in  audibles,  the  grating  of  % 
Mw«  when  it  is  sharpened,  doth  offend  so  much,  as  it  setteth  the  ; 
t^ch  on  edge.     And  any  of  the  harsh  discords  in  music  the 
ear  dvnh  straightway  refuse. 

276.  In  visibles,  after  great  light,  if  you  come  suddenly  into 
the  Jark*  or  contrariwise  out  of  the  dark  into  a  glaring  light, 
v.e  eve  is  d.izzleil  for  a  time,  and  the  sight  confused;  bm 
H  hether  any  suoh  effect  be  after  great  sounds,  or  after  a  deep 
^ietKV*  may  be  better  inquired.  It  is  an  old  tradition,  that 
ihvH?c  th^t  dwell  near  the  cataracts  of  Nilus  are  strucken  deaf; 
but  we  tiiul  no  such  etfect  in  cannoniers,  nor  millers,  nor  those 
lixAi  dwell  u{H>u  bridires. 

277.  It  seemeth  that  the  impression  of  colour  is  so  weak,  as 
it  weiketh  not  but  by  a  cone  of  direct  beams,  or  right  lines; 
wherever*  the  Ku^is  is  in  the  object,  and  the  vertical  point  in  the 
eve;  s».*  ;v<  there  is  a  cv>rradiation  and  conjunction  of  beams; 
duhl  '.hv^'  becuus  s<>  >i^:u  forth,  yet  are  not  of  any  force  to  beget 
ihe  like  K^rrvnvv\l  or  second  beams,  except  it  be  by  reflexion, 
wiK'txvx*  we  sjvak  not.     For  the  beams  pass,  and  give  little 

iuvtuiv  to  th;At  air  which  is  adjacent;  which  if  they  did,  we 
>lK*uid  sev*  colours  out  of  a  right  line.  But  as  this  is  in  colour?, 
>».»  s»uwrwi^e  it  is  iu  the  IkhIv  of  light  For  when  there  is* 
>kive»  between  the  caudle  and  the  eye,  yet  the  light  passethto 
the  paper  wherev>u  oue  writeth;  so  that  the  light  is  seen  where 
Uk  body  el  the  dame  is  not  seen,  and  where  any  colour  (if  i* 

»  Wbi^.  rL  SA.    [Cic.  Soran.  Sclp.  c.  6.] 
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rre  placed  where  the  body  of  the  flame  is)  would  not  be  seen. 
Indge  that  sound  is  of  this  latter  nature ;  for  when  two  are 
ced  on  both  sides  of  a  wall,  and  the  voice  is  heard,  I  judge 
B  not  only  the  original  sound,  which  passeth  in  an  arched 
i;  but  the  sound  which  passeth  above  the  wall  in  a  right 
,  b^etteth  the  like  motion  round  about  it  as  the  first  did, 
igh  more  weak, 

mments  in  consort  touching  the  sympathy  or  antipathy  of 

sounds  one  with  another. 

rS.  All  concords  and  discords  of  music  are  (no  doubt)  sym- 
ies  and  antipathies  of  sounds.  And  so  likewise  in  that 
ic  which  we  call  broken  music,  or  consort  music,  some 
orts  of  instnunents  are  sweeter  than  others  (a  thing  not 
ciently  yet  observed) :  as  the  Irish  harp  and  base  viol  agree 
;  the  recorder  and  stringed  music  agree  well ;  organs  and 
voice  agree  well,  &c;  but  the  virginals  and  the  lute,  or 
Welsh  harp  and  Irish  harp,  or  the  voice  and  pipes  alone, 
e  not  so  well.  But  for  the  melioration  of  music  there  is 
much  left  (in  this  point  of  exquisite  consorts)  to  try  and 
ire. 

^9.  There  is  a  common  observation,  that  if  a  lute  or  viol 
aid  upon  the  back,  with  a  small  straw  upon  one  of  the 
gs,  and  another  lute  or  viol  be  laid  by  it ;  and  in  the  other 
or  viol  the  unison  to  that  string  be  strucken ;  it  will  make 
string  move ;  which  will  appear  both  to  the  eye,  and  by  the 
v's  falling  off.  The  like  will  be,  if  the  diapason  or  eighth 
lat  string  be  strucken,  either  in  the  same  lute  or  viol,  or  in 
rs  lying  by :  but  in  none  of  these  there  is  any  report  of 
id,  th&t  can  be  discerned,  but  only  motion. 
^0.  It  was  devised,  that  a  viol  should  have  a  lay  of  wire- 
gs  below,  as  close  to  the  belly  as  a  lute ;  and  then  the 
gs  of  guts  mounted  upon  a  bridge,  as  in  ordinary  viols ;  to 
3nd  that  by  this  means  the  upper  strings  strucken  should 
e  the  lower  resound  by  sympathy,  and  so  make  the  music 
setter ;  which  if  it  be  to  purpose,  then  sympathy  worketh 
'ell  by  report  of  sound  as  by  motion.  But  this  device  I 
eive  to  be  of  no  use;  because  the  upper  strings,  which  are 
)ed  in  great  variety,  cannot  maintain  a  diapason  or  unison 
the  lower,  which  are  never  stopped.  But  if  it  should  be 
e  at  all^  it  must  be  in  instruments  which  have  no  stops;  as 
>L.  11.  P  F 


hatqeal  aisTOBT. 

liDuIii  anii  IiiirpB:  wherein  trial  mar  be  auile  of*  cwo  nwi 
PltrinKH,  (listuat  tlie  oai;  trum  the  udier. 

Tliu  uxptfi-iniflnt  of  sympathy  may  be  tmmi&iTied  (p»- 
la )  Ihiin  ini'iniiDviiti}  ut'  strii^  t»  otber  in^irumtiDts  of  iwuiuL 
Am  Ui  Cry,  li'  tiiura  tvere  in  one  dtQcplo  two  belle  oH  unifiuiin 
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Lt  dueutuUi.  butb   in  ata  and  uye.   die  insEniment  'if 
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ire  it  likely  to  succeed^)  to  make  an  instrument  like  a  tunnel; 
B  narrow  part  whereof  may  be  of  the  bigness  of  the  hole  of 
3  ear;  and  the  broader  end  much  larger,  like  a  bell  at  the 
rts ;  and  the  length  half  a  foot  or  more.  And  let  the  narrow 
1  of  it  be  set  close  to  the  ear :  and  mark  whether  any  sound, 
tMul  in  the  open  idr,  will  not  be  heard  distinctly  from  further 
tance  than  without  that  instrument ;  being  (as  it  were)  an 
-spectacle.  And  I  have  heard  there  is  in  Spain  an  instru- 
Eit  in  use  to  be  set  to  the  ear,  that  helpeth  somewhat  those 
t  are  thick  of  hearing.' 

^86.  If  the  mouth  be  shut  close,  nevertheless  there  is  yielded 

the  roof  of  the  mouth  a  murmur,  such  as  is  used  by  dumb 

0.     But  if  the  nostrils  be  likewise  stopped,  no  such  murmur 

be  made,  except  it  be  in  the  bottom  of  the  palate  towards 

throat.     Whereby  it  appeareth  manifestly,  that  a  sound  in 

mouth,  except  such  as  aforesaid,  if  the  mouth  be  stopped, 

seth  from  the  palate  through  the  nostrils. 

periments  in  consort  touchinff  the  spiritual  and  fine  nature  of 

sounds, 

!87.  The  repercussion  of  soimds  (which  we  call  echo)  is  a 
at  argument  of  the  spiritual  essence  of  sounds.  For  if  it 
re  corporeal,  the  repercussion  should  be  created  in  the  same 
oner,  and  by  like  instruments,  with  the  original  sound ;  but 
see  what  a  number  of  exquisite  instruments  must  concur  in 
aking  of  words,  whereof  there  is  no  such  matter  in  the 
uming  of  them ;  but  only  a  plain  stop  and  repercussion. 
)BS.  The  exquisite  differences  of  articulate  sounds,  carried 
Dg  in  the  air,  shew  that  they  cannot  be  signatures  or  impres- 
08  in  the  air,  as  hath  been  well  refuted  by  the  ancients.^ 
r  it  is  true,  that  seals  make  excellent  impressions ;  and  so  it 
jr  be  thought  of  soimds  in  their  first  generation ;  but  then 
I  delation  and  continuance  of  them  without  any  new  sealing, 
m  apparently  they  cannot  be  impressions. 
189.  All  sounds  are  suddenly  made,  and  do  suddenly  perish : 
;  neither  that,  nor  the  exquisite  differences  of  them,  is  mat- 
of  so  great  admiration :  for  the  quaverings  and  warblings 

EBr-tmiopeti  are  proposed  by  PorU :  see  his  Satural  Magic,  xx.  5. 
Bkoo's  meaning  to  not  dear,  but  he  seems  to  allude  to  the  doctrine  of  the  atomtots 
•omid  Is  material,  and  to  Aristotle's  dissent  fh>m  it.    The  latter,  as  we  see  in  the 
b  zL  6.9  and  claew]itre»  apprehended  distinctly  the  difference  between  the  propa* 
o  ^  mnaod  and  the  motion  of  a  projectile. 

FF  S 
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of  lutes  and  pipes  are  as  swift ;  and  the  tongue  (which  ib  hg 
Tery  fine  instnunent)  doth  in  speech  make  no  fewer  moticmi 
than  there  be  letters  in  all  the  words  which  are  uttered.  Bui 
that  sounds  should  not  only  be  so  speedily  generated,  bai 
carried  so  far  every  way  in  such  a  momentany  time,  des&mA 
more  admiration.  As  for  example,  if  a  man  stand  in  the 
middle  of  a  field  and  speak  aloud,  he  shall  be  heard  a  furioDi 
in  round ;  and  that  shall  be  in  articulate  sounds ;  and  thoM 
shall  be  entire  in  every  little  portion  of  the  air ;  and  this  shil 
be  done  in  the  space  of  less  than  a  minute. 

290.  The  sudden  generation  and  perishing  of  sounds  mati 
be  one  of  these  two  ways.  Either  that  the  air  suffereth  sooM 
force  by  sound,  and  then  restoreth  itself;  as  water  doth;  whid 
being  divided,  maketh  many  circles,  till  it  restore  itself  to  tlii| 
natural  consistence :  or  otherwise,  that  the  air  doth  wi 
imbibe  the  soimd  as  grateful,  but  cannot  maintain  it ;  for 
the  air  hath  (as  it  fthould  seem)  a  secret  and  hidden  appetite 
receiving  the  sound  at  the  first;  but  then  other  gross  and  mc 
materiate  qualities  of  the  air  straightways  sufibcate  it ;  like 
flame,  which  is  generated  with  alacrity,  but  straight  quenc 
by  the  enmity  of  the  air  or  other  ambient  bodies. 

There  be  these  diflPerences  (in  general)  by  which  som 
are    divided :     1.    Musical,    immusical.      2.    Treble, 
3.    Flat,    sharp.      4.    Soft,    loud.      5.    Exterior,   interiofi 
6.  Clean,  harsh  or  purling.     7«  Articulate,  inarticulate. 

^y^        We  have  labourefl  (as  may  appear)  in  this  inquisition 
sounds  diligently  ;  both  because  sound  is  one  of  the  m 
hidden  portions  of  nature,  (as  we  said  in  the  beginning); 
because  it  is  a  virtue  which  may  be  called  incorporeal 
immateriate  ;   whereof  there  be  in  nature  but  few.     Besides 
we  were  Avilling  (now  in  these  our  first  centuries)  to  makc» 
pattern  or  precedent  of  an  exact  inquisition  ;  and  we  shafl 
do  the  like  hereafter  in  some  other  subjects  which  require  it 
For   we  desire   that   men    should   learn   and   perceive,  bo*' 
severe  a  thing  tlie  true  inquisition  of  nature  is  ;  and  shonW 
accustom   themselves,  by  the  light  of  particulars,  to  enlarp 
their  minds  to  the  amplitude  of  the  world  ;   and  not  to  reduce 
the  w^orld  to  the  narrowness  of  their  minds. 
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Experiment  solitary  touching  the  orient  colours  in  dissolution  of 

metals. 

291.  Metals  give  orient  and  fine  colours  in  dissolutions ;  as 
gold  giveth  an  excellent  yellow,  quicksilver  an  excellent  green, 
tin  giveth  an  excellent  azure :  likewise  in  their  putrefactions 
or  rusts ;  as  vermilion,  verdigrise,  bice,  cirrus,  &c.,  and  like- 

,  vise  in  their  vitrifications.  The  cause  is,  for  that  by  their 
itrength  of  body  they  are  able  to  endure  the  fire  or  strong 
waters,  and  to  be  put  into  an  equal  posture ;  and  again  to 
letain  part  of  their  principal  spirit ;  which  two  things,  (equal 

[  ]K)6tiire  and  quick  spirits,)  are  required  chiefly  to  make  colours 

ri^tsome. 

Experiment  solitary  touching  prolongation  of  life, 

292.  It  conduceth  unto  long  life,  and  to  the  more  placid 
motion  of  the  spirits,  which  thereby  do  less  prey  and  consume 
the  juice  of  the  body,  either  that  men's  actions  be  free  and 
voluntary,  that  nothing  be  done  invito  Minervay  but  secun-- 
inm  genium;  or  on  the  other  side,  that  the  actions  of  men 
be  full  of  regulation  and  conmiands  within  themselves:  for 
then  the  victory  and  performing  of  the  command  giveth  a  good 
disposition  to  the  spirits ;  especially  if  there  be  a  proceeding 
6om  degree  to  degree ;  for  then  the  sense  of  victory  is  the 
greater.  An  example  of  the  former  of  these  is  in  a  country 
life ;  and  of  the  latter  in  monks  and  philosophers,  and  such  as 
do  continually  enjoin  themselves.* 

Experiment  solitary  touching  appetite  of  union  in  bodies, 

293.  It  is  certain  that  in  all  bodies  there  is  an  appetite  ot 
imion,  and  evitation  of  solution  of  continuity ;  and  of  this 
iippedte  there  be  many  degrees ;  but  the  most  remarkable,  and 
fit  to  be  distinguished,  are  three.  The  first  in  liquors;  the 
second  in  hard  bodies;  and  the  third  in  bodies  cleaving  or 
tenacious.  In  liquors  this  appetite  is  weak :  we  see  in  liquors 
the  threading  of  them  in  stillicides,  (as  hath  been  said);  the  fall- 
ing of  them  in  round  drops,  (which  is  the  form  of  union) ;  and 
the  staying  of  them  for  a  little  time  in  bubbles  and  froth.  In 
the  second  degree  or  kind,  this  appetite  is  strong;  as  in  iron,  in 
itone,  in  wood,  &c.    In  the  third,  this  appetite  is  in  a  medium 

*  The  moot  doctrine  is  hid  down  in  the  Htat.  VUm  et  MjrtU. 

F  F  3 
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between  the  other  two :  for  such  bodies  do  partly  follow  the 
touch  of  another  body^  and  partly  stick  and  continue  to  them- 
selves ;  and  therefore  they  rope^  and  draw  themselves  in  threads; 
as  we  see  in  pitch,  glue,  birdlime,  &c.  But  note,  that  all  solid 
bodies  are  cleaving,  more  or  less ;  and  that  they  love  better  the 
touch  of  somewhat  that  is  tangible,  than  of  air.  For  water,  b 
small  quantity,  cleaveth  to  any  thing  that  is  solid ;  and  so  would 
metal  too,  if  the  weight  drew  it  not  off.  And  therefore  gold 
foliate,  or  any  metal  foliate,  cleaveth :  but  those  bodies  which 
are  noted  to  be  clammy  and  cleaving,  aj^e  such  as  have  a  more 
indifferent  appetite  (at  once)  to  follow  another  body,  and  to 
hold  to  themselves.  And  therefore  they  are  conmionly  bodies 
ill  mixed ;  and  which  take  more  pleasure  in  a  foreign  body, 
than  in  preserving  their  own  consistence ;  and  which  have  little 
predominance  in  drought  or  moisture. 

Experiment  solitary  touching  the  like  operations  of  heat  and 

time.^ 

294.  Time  and  heat  are  fellows  in  many  effects.  Heat 
drieth  bodies  that  do  easily  expire ;  as  parchment,  leaves,  roots, 
day,  &c.  And  so  doth  time  or  age  arefy ;  as  in  the  same  bodies^ 
&c.  Heat  dissolveth  and  melteth  bodies  that  keep  in  their 
spirits ;  as  in  divers  liquefactions :  and  so  doth  time  in  some 
bodies  of  a  softer  consistence ;  as  is  manifest  in  honey,  which  by 
age  waxeth  more  liquid ;  and  the  like  in  sugar ;  and  so  in  old 
oil,  which  is  ever  more  clear,  and  more  hot  in  medicinable  use. 
Heat  causeth  the  spirits  to  search  some  issue  out  of  the  body; 
as  in  the  volatility  of  metals :  and  so  doth  time ;  as  in  the  rust 
of  metals.  But  generally  heat  doth  that  in  small  time  whidi 
age  doth  in  long. 

Experiment  solitary  touching  the  differing  operations  of  fin  m 

time, 

295.  Some  things  which  pass  the  fire  are  softest  at  first,  and 
by  time  grow  hard ;  as  the  crumb  of  bread.  Some  are  harder 
when  they  come  from  the  fire,  and  afterwards  give  again,  and 
grow  soft ;  as  the  crust  of  bread,  bisket,  sweet-meats,  salt,  &c. 
The  cause  is,  for  that  in  those  things  which  wax  hard  witli 
time,  the  work  of  the  fire  is  a  kind  of  melting ;  and  in  thoee 

*  The  analogy  between  the  operations  of  heat  and  those  of  time  are  mentioned  it 
the  Investigation  of  the  fonn  of  heat  in  the  Ntwum  Organum.  See  the  twentkih  apbi) 
riim  of  the  second  book  [Vol.  L  p.  2i  5.]. 
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that  wax  soft  with  time  (contrariwise)  the  work  of  the  6re  ie  a 
kind  of  baking;  and  what«oever  the  fire  baketh,  time  doth  in 
aiBie  degree  dissolve. 

Experiment  solitary  touching  motions  by  imitation.' 

296.  Motions  pass  from  one  man  to  another,  not  so  much  by 
exciting  imngination,  as  by  imitation' ;  especially  if  there  be  an 
i^tncss  or  inclination  before.  Tlierefore  gaping,  or  yawning, 
ind  btretching  do  pass  from  man  to  man  ;  for  that  that  cauaeth 
gaping  and  stretching  is,  when  the  spirits  are  a  little  heavy,  by 
sny  vapour,  or  the  like.  For  then  they  strive  (as  it  were)  to 
wring  out  and  expel  that  which  loadeth  them.  So  men  drowsy 
Had  desirous  to  sleep,  or  before  the  fit  of  an  ague,  do  use  to 
yawn  and  stretch ;  and  do  likewise  yield  a  voice  or  sound,  which 
is  an  interjection  of  expulsion :  so  that  if  another  be  apt  and 
|)repared  to  do  the  like,  he  followeth  by  the  sight  of  another. 
So  the  laughing  of  another  maketh  to  laugh. 

Experiment  solitary  toncking  infectious  diseases. 

297.  There  be  some  known  diseases  tbat  are  infectious; 
and  others  that  are  not.  Those  that  are  infectious  are :  First, 
lucb  as  are  chiefly  in  the  spirits,  and  not  so  much  in  the 
fcomours,  and  therefore  pass  easily  from  body  to  body ;  such 
Ire  pestilences,  lippitudes,  and  such  like.  Secondly,  such  as 
bint  the  breath ;  which  we  see  pa^eeth  manifestly  from  man  to 
man;  and  not  invisibly,  as  the  affects  of  the  spirits  do;  such 
are  consumjttions  of  the  lungs,  &c.  Thirdly,  such  as  come 
forth  to  the  skin,  and  therefore  taint  the  air  or  the  body  ad- 
jacent; especially  if  they  consbt  in  an  unctuous  substancci  not 
ipl  to  dissipate ;  such  are  scabs  and  leprosy.  Fourthly,  such 
Is  are  merely  in  the  humoiu^,  and  not  in  the  spirits,  breath. 
Or  exhalations ;  and  therefore  they  never  infect  but  by  touch 
only  ;  and  auch  a  touch  also  as  cometh  within  the  epidermis; 
U  the  venom  of  the  French  pox,  and  the  biting  of  a  mad  dog. 

Experiment  soUlaTtf  touching  the  incorporation  of  poivders  and 

liquors, 

298.  Most  powders  grow  more  close  and  coherent  by  mixture 

of  wat«r,  than  by  mixture  of  oil,  though  oil  be  the  thicker  body ; 

as  meal,  &c.     The  reason  is  the  congrutty  of  bodies;  which  if 

'bb  uid  tbc  ncit  para^rJiiti  wtm  V>  luv«  beta  iuggesled  by  ArliL  iVofr.  vlL 
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l>etweeu  Uiem  and  oil :  bai  painterE'  c^oms  gnntBd,  and  aAa 
in  better  incorpanlf  witii  ml 

Experiment  tolitary  tmtebaui  extrciwe  of  tit  ^^Af,  '^ 
2!)!).  Mach  tDotion  and  exercise  ^  g'nod  fur  aone  baoH 
and  sittjng  and  lcs«  motion  for  others.  If  tbe  body  be  ho)  n 
void  of  snpeTflnPOP  moistures,  toe  mnnfc  modtni  liuTtedi;  aa 
it  if  an  error-  in  phyacaan?  to  oall  Imi  nmeh  iqitn  exerii 
Likewise  men  on^ht  to  beware  ifaai  tber  ise  not  excxene  at 
a  Bparc  diet  both  :  bm  if  much  exercise,  liien  a  plentifb]  £4 
and  if  sparing  diet,  then  little  exerdae.  The  beaefiB  JboJ  eon 
iif  exercise  arc:  First,  that  it  sendeth  nouridnnent  into  dtf  fail 
more  forcihlv.  SecflndiT,  that  it  helpcth  t*  excem  by  efw* 
and  so  maketb  the  parts  as»milate  the  more  pexfectlj.  HmdH 
that  it  makc'th  thf  eabstance  of  tfat  bodv  mare  solid  and  rm 
pact,  and  sr>  \ese  apt  u-  he  e^Douincd  and  depre^ted  Wd 
a|nril£.  The  evik  thul  cnniei>f  exercise arr:  Fir^.  that  it  m^ri 
the  gpiritf  more  hot  and  prpdatnrr.  Secrmdir.  dMt  il  i« 
absorb  iikewi^e.  and  atteunatt^  tni-  mu<^  the  oicaBtan  of  ■ 
biidy.  "Hiirdly,  thai  it  malceth  too  ^kiH  cooeassiai)  (tO|««iift 
if  it  he  1*101601  *  of  the  inward  parts,  which  delight  nunv  in  n* 
But  geneTBlly  exercise,  if  it  be  much,  i^  bo  fiisad  to  p 
lion  of  life :  which  is  one  cause  iriiy  wooien  Bvc  longer  i 
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reason  of  the  distaste  of  satiety^  and  of  the  pleasure  in  novelty ; 
ind  to  distinguish  not  only  in  meats  and  drinks^  but  also  in 
actions^  loves^  company^  delights^  studies^  what  they  be  that 
ustom  maketh  more  grateful,  and  what  more  tedious ;  were  a 
irge  field.  But  for  meats,  the  cause  is  attraction,  which  is 
uicker  and  more  excited  towards  that  M'hi;.h  is  new,  than 
awards  that  whereof  there  remaineth  a  relish  by  former  use. 
nd  (generally)  it  is  a  rule,  that  whatsoever  is  somewhat 
grate  at  first,  is  made  grateful  by  custom ;  but  whatsoever  is 
0  pleasing  at  first,  groweth  quickly  to  satiate.* 

'  The  Rilject  of  this  paragnph  is  discussed  by  Aristotle,  Prob.  zxl.  13.  and  14. 
points  out  the  distinction  between  active  and  passive  habits  which  has  been  mort 
]y  developed  bf  later  writen,  and  especially  by  Butler. 
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Experiments  in  consort  touching  the  clarij 

the  accelerating  therev 

Acceleration  of  time,  in  works  of 
esteemed  inter  magnalia  naturcB. 
miracles,  accelerating  of  the  time  is 
of  the  matter.     We  will  now  therefi 
quiry  of  it :  and  for  acceleration  o1 
refer  it  over  unto  the  place  where  w 
ject  of  plants  generally  ;  and  will  no 
lerations. 

301.  Liquors   are   (many  of  ther 
troubled  ;   as  must,  wort,  juice  of  f 
&c. ;   and  by  time  they  settle  and  cl 
clear  before  the  time  is  a  great  worl 
and  putteth  her  out  of  her  pace : 
use   for   making   drinks   and   sauc* 
speedily.     But  to  know  the  men 
tion,  we  must  first   know   the  c: 
first  cause  is,  by  the  separation 
liquor  from  the  finer.     The  sccon 

of  the  spirits  of  the  liquor  with 
ever  representeth  bodies  clear  an 
the  refining  the  spirit  itself,  whic 
more  splendour  and  more  lustre. 

302.  First,  for  separation;  it 
the  ordinary  residence  or  settli 
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:iire  of, 

The 

!  the  nia- 

.  t?  refer  to 

medicinal. 

<•.,  whereof 

I  begin  with 

ill  the  darifi- 


Ljht  by  the  con- 

iiey  digest  more 

(1  partly  by  the 

.0  spake  before); 

:i  doth  spread  the 

id  the  drink  dead, 

A  therefore  all  vour 

:i  of  drinks,  in  must ; 

V'hcrcof  must  hath  not 

ihem  well  united,  so  as 

ily;  vinegar  hiitli  thcni 

1  smaller  quantity,  tlu; 

•ing  exhaled  :  for  we  soo 

■1  of  wine  against  the  hot 

urn  ;  for  that  much  of  the 

ing  of  drink  palled  or  <load, 

spirit :  so  we  see  that  open 

maketh  it   more   lively  in 

"  beer  or  ale,  while  it  is  new 

leth  when  the  stopple  is  taken 

quick  and  windy,     A  pan  of 

-e  good,  and  maketh  the  drink 

to  drink  that  is  dead  provoketh 

-  more,  (as  some  affirm)  a  brewing 

>',  maketh  it  work  again.     It 
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good  also  to  enforce  the  spirits  by  some  mixtures  that  may 
excite  and  quicken  them ;  as  by  the  putting  into  the  bottle^ 
nitre,  chalk,  lime,  &c.  We  see  cream  is  matured,  and  made 
to  rise  more  speedily,  by  putting  in  cold  water ;  which,  as  it 
seemeth,  getteth  down  the  whey. 

315.  It  is  tried,  that  the  burying  of  bottles  of  drink  well 
stopped,  either  in  dry  earth  a  good  depth,  or  in  the  bottom  of 
a  well  within  water,  and  best  of  all,  the  hanging  of  them  in  a 
deep  well  somewhat  above  the  water,  for  some  fortnight's  space, 
is  an  excellent  means  of  making  drink  fresh  and  quick ;  for  the 
cold  doth  not  cause  any  exhaling  of  the  spirits  at  all ;  as  heat 
doth,  through  it  rarifieth  the  rest  that  remain ;  but  cold  maketli 
the  spirits  vigorous,  and  irritateth  them,  whereby  they  incor- 
porate the  parts  of  the  liquor  perfectly. 

316.  As  for  the  maturation  of  fruits,  it  is  wrought  by  the 
calling  forth  of  the  spirits  of  the  body  outward,  and  so  spread- 
ing them  more  smoothly :  and  likewise  by  digesting  in  some 
degree  the  grosser  parts ;  and  this  is  effected  by  heat;  motion; 
attraction ;  and  by  a  rudiment  of  putrefaction ;  for  the  inceptioD 
of  putrefaction  hath  in  it  a  maturation. 

317.  There  were  taken  apples,  and  laid  in  straw ;  in  hay;  in 
flour ;  in  chalk ;  in  lime ;  covered  over  with  onions ;  covered 
over  with  crabs ;  closed  up  in  wax ;  shut  in  a  box,  &c.  There 
was  also  an  apple  hanged  up  in  smoke.  Of  all  which  the  ex- 
periments sorted  in  this  manner. 

318.  After  a  month's  space,  the  apple  inclosed  in  wax  wasai 
green  and  fresh  as  at  the  first  putting  in,  and  the  kernels  con- 
tinued white.  The  cause  is,  for  that  all  exclusion  of  ojHin  aii 
(which  is  ever  predatory)  maintaineth  the  body  in  his  first 
freshness  and  moisture  ;  but  the  inconvenience  is,  that  it 
tasteth  a  little  of  the  wax  ;  which,  I  suppose,  in  a  pomegranatt 
or  some  such  thick-coated  fruit,  it  would  not  do. 

319.  The  apple  hanged  in  the  smoke  turned  like  an  olc 
mellow  apple,  wrinkled,  dry,  soft,  sweet,  yellow  within.  Th( 
cause  is,  for  that  such  a  degree  of  heat  which  doth  neithei 
melt  nor  scorch  (for  we  see  that  in  a  great  heat,  a  roast  appl' 
softeneth  and  melteth ;  and  pigs'  feet,  made  of  quarters  o 
wardens,  scorch  and  have  a  skin  of  coal,)  doth  mellow,  and  no 
adure  :  the  smoke  also  maketh  the  apple  (as  it  were)  sprinkle 
with  soot,  which  helpeth  to  mature.  We  see  that  in  drying  < 
pears  and  prunes  in  the  oven,  and  removing  of  them  often  i 


a  far  more  int^-nse  decree  of  he-ai. 

320.  The  apple?  covered  in  ihe  lime  and  ashes  were  wt'.i 
ixutured  ;  as  appeared  both  in  The:r  Yellowrc>«  and  sweetness. 
The  cause  is,  for  that  that  degree  of  heat  which  is  in  lime  and 
si^ies  ('being  a  smothering  heat )  is  of  all  the  rest  most  proper : 
ft>r  it  doth  neither  liqiiefr  nor  arety :  and  that  is  true  maturation, 
^ote,  that  the  taste  of  those  apples  was  goovi :  and  therefore  it 
is  the  experiment  fittest  for  use. 

321.  The  apples  covered  with  crabs  and  onions  wore  like- 

'Wise  well  matured.     The  cause  is,  not  any  heat :  but  for  that 

the  crabs  and  the  onions  draw  forth  the  spirits  of  the  apj>lo.  and 

spread  them  equally  throughout  the  body ;  which  taketh  awny 

hardness.     So  we  see  one  apple  ripeneth  against  another.    And 

therefore  in  making  of  cyder  they  turn  the  apples  first  ujx^n  a 

heap.     So  one  cluster  of  grapes  that  toucheth  another  whilst  it 

groweth,  ripeneth  faster;  hotrus  contra  hotrum   n'tuis  nuif?t' 

rttcit^ 

322.  The  apples  in  hay  and  the  straw  ripened  apparently, 
tboagh  not  so  much  as  the  other ;  but  the  apple  in  the  straw 
Baore.  The  cause  is,  for  that  the  hay  and  straw  have  a  very 
low  degree  of  heat,  but  yet  close  and  smothering,  and  which 
drieth  not. 

323.  The  apple  in  the  close  box  was  ripened  also :  the  cause 
is,  for  that  all  air  kept  close  hath  a  degree  of  warmth ;  as  we 
^  in  wool,  fur,  plush,  &c. 

Note,  that  all  of  these  were  compared  with  another  a])ple 
of  the  same  kind  that  lay  of  itself;  and  in  comparison  of  that 
were  more  sweet  and  more  yellow,  and  so  appeared  to  be  mon* 
ripe. 

324.  Take  an  apple  or  pear,  or  other  like  fruit,  and  roll  it 
opon  a  table  hard:  we  see  in  common  experience,  that  the 
rolling  doth  soften  and  sweeten  the  fruit  presently ;  which  is 
nothing  but  the  smooth  distribution  of  the  spirits  into  the  parts  ; 
for  the  unequal  distribution  of  the  spirits  maketh  the  harshness- : 
but  this  hard  rolling  is  between  concoction  and  a  simph^  matu- 
ration; therefore,  if  you  should  roll  them  but  gently,  perliai)s 
twice  a  day,  and  continue  it  some  seven  days,  it  is  like  they 
would  matare  more  finely,  and  like  unto  the  natural  luaturation. 

■  Thto  h  taken  from  Erasmus's  Atltnii»^  iii.  *2.  41>. 
*  HarrithHn*  In  the  original. — J.  S. 
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325.  Take  an  apple^  and  cut  out  a  piec^  of  the  top>  and  cover 
it^  to  see  whether  that  solution  of  continuity  will  not  hasten  a 
maturation :  we  see  that  where  a  wasp  or  a  fly  or  a  worm  hath 
bitten  in  a  grape  or  any  fruit,  it  will  sweeten  hastily. 

326.  Take  an  apple,  &c.,  and  prick  it  with  a  pin  full  oi 
holes,  not  deep,  and  smear  it  a  little  with  sack,  or  dnnamoa 
water,  or  spirit  of  wine,  every  day  for  ten  days,  to  see  if  the 
virtual  heat  of  the  wine  or  strong  waters  will  not  mature  it 

In  these  trials  also,  as  was  used  in  the  first,  set  another 
of  the  same  fruits  by,  to  compare  them;  and  try  them  bj 
their  yellowness  and  by  their  sweetness. 

Experiment  solitary  touching  the  maldng  of  gold. 

The  world  hath  been  much  abused  by  the  opinion  of 
making  of  gold  :  the  work  itself  I  judge  to  be  possible ; 
but  the  means  (hitherto  propounded)  to  effect  it  are,  in  the 
practice,  full  of  error  and  imposture  ;  and  in  the  theory,  full 
of  unsound  imaginations.  For  to  say  that  nature  hath  ao 
intention  to  make  all  metals  gold ;  and  that  if  she  were 
delivered  from  impediments,  she  would  perform  her  owe 
work  ;  and  that  if  the  crudities,  impurities,  and  leprosies 
of  metals  were  cured,  they  would  become  gold ;  and  that  a 
little  quantity  of  the  medicine,  in  the  work  of  projection, 
will  turn  a  sea  of  the  baser  metal  into  gold  by  multiplying: 
all  these  are  but  dreams ;  and  so  are  many  other  grounds 
of  alchemy.  And  to  help  the  matter,  the  alchemists  call  in 
likewise  many  vanities  out  of  astrology,  natural  magic,  su- 
perstitious interpretations  of  Scriptures,  auricular  traditions, 
feigned  testimonies  of  ancient  authors,  and  the  like.  It  is 
true,  on  the  other  side,  they  have  brought  to  light  not  a  few 
profitable  experiments,  and  thereby  made  the  world  some 
amends.  But  we,  when  we  shall  come  to  handle  the  version 
and  transmutation  of  bodies,  and  the  experiments  concerning 
metals  and  minerals,  will  lay  open  the  true  ways  and  pas- 
sages of  nature,  which  may  lead  to  this  great  effect.  And 
we  commend  the  wit  of  the  Chineses,  who  despair  of  making 
of  gold,  but  are  mad  upon  the  making  of  silver*:  forcer- 

>  See  Purchases  Pilgrims^  iii.  332.,  and  v.  467.  But  these  passages  do  not  i^ 
that  the  Chinese  despaired  of  being  able  to  make  gold,  and  it  U  therefore  probiMc 
that  Bacon 'b  information  was  derived  from  some  other  source. 
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tun  it  is  that  it  is  more  difficult  to  make  gold  (which  is 
die  most  ponderous  and  materiate  amongst  metals)  of  other 
metals  less  ponderous  and  less  materiate,  than  (via  versa) 
to  make  silver  of  lead  or  quicksilver  ;  both  which  are  more 
ponderous  than  silver ;  so  that  they  need  rather  a  further 
legree  of  fixation  than  any  condensation.  In  the  mean 
ime,  by  occasion  of  handling  the  axioms  touchmg  matura- 
ioD,  we  will  direct  a  trial  touching  the  maturing  of  metals, 
tod  thereby  turning  some  of  them  into  gold  :  for  we  con- 
ieive  indeed  that  a  perfect  good  concoction  or  digestion  or 
Daturation  of  some  metals  will  produce  gold.  And  here 
ve  call  to  mind  that  we  knew  a  Dutchman,  that  had 
n-oaght  himself  into  the  belief  of  a  great  person  by  under- 
aking  that  he  could  make  gold,  whose  discourse  was,  that 
[old  might  be  made ;  but  that  the  alchemists  over-fired  the 
Fork  :  for  (he  said)  the  making  of  gold  did  require  a  very 
emperate  heat,  as  being  in  nature  a  subterrany  work,  where 
itde  heat  cometh  ;  but  yet  more  to  the  making  of  gold  than 
f  any  other  metal ;  and  therefore  that  he  would  do  it  with 
great  lamp  that  should  carry  a  temperate  and  equal  heat ; 
nd  that  it  was  the  work  of  many  months.  The  device  of 
be  lamp  was  folly  ;  but  the  over-firing  now  used,  and  the 
qaal  heat  to  be  required,  and  the  making  it  a  work  of  some 
[ood  time,  are  no  ill  discourses. 

We  resort  therefore  to  our  axioms  of  maturation,  in  efiect 
cached  before.  The  first  is,  that  there  be  used  a  temperate 
leat;  for  they  are  ever  temperate  heats  that  digest  and 
nature :  wherein  we  mean  temperate  according  to  the  na- 
ore  of  the  subject ;  for  that  may  be  temperate  to  fruits  and 
iquors,  which  will  not  work  at  all  upon  metals.  The 
eoond  is,  that  the  spirit  of  the  metal  be  quickened,  and  the 
angible  parts  opened  :  for  without  those  two  operations, 
be  spirit  of  the  metal  wrought  upon  will  not  be  able  to 
ligest  the  parts.  The  third  is,  that  the  spirits  do  spread 
bemselves  even,  and  move  not  subsultorily ;  for  that  will 
3ake  the  parts  close  and  pliant.  And  this  requireth  a  heat 
iat  doth  not  rise  and  fsJl,  but  continue  as  equal  as  may 
e.  The  fourth  is,  that  no  part  of  the  spirit  be  emitted, 
Bt  detained :  for  if  there  be  emission  of  spirit,  the  body  of 
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the  metal  will  be  hard  and  churlish.  And  this  will  be  pe^ 
formed,  partly  by  the  temper  of  the  fire»  and  partly  by  the 
closeness  of  the  vessel.  The  fifth  is,  that  there  be  choice 
made  of  the  likeliest  and  best  prepared  metal  for  the  versioa: 
for  that  will  facilitate  the  work.  The  sixth  is,  that  yoo 
give  time  enough  for  the  work  ;  not  to  prolong  hopes  {m 
the  alchemists  do),  but  indeed  to  give  nature  a  convenieol 
space  to  work  in.  These  principles  are  most  certain  and 
true ;  we  will  now  derive  a  direction  of  trial  out  of  theiUf 
which  may  perhaps  by  further  meditation  be  improved. 

327.  Let  there  be  a  small  furnace  made,  of  a  temperate  hett; 
let  the  heat  be  such  as  may  keep  the  metal  perpetually  molteOi 
ond  no  more ;  for  that  above  all  importeth  to  the  work.  Fcr 
the  material,  take  silver,  which  is  the  metal  that  in  nature  sytt- 
bolizeth  most  with  gold ' ;  put  in  also  with  the  silver,  a  teni 
part  of  quicksilver,  and  a  twelfth  part  of  nitre,  by  weight; 
both  these  to  quicken  and  open  the  body  of  the  metal ;  and» 
let  the  work  be  continued  by  the  space  of  six  months  at  thi 
least.  I  wish  also,  that  there  be  at  some  times  an  injection  of 
some  oiled  substance ;  such  as  they  use  in  the  recovering  of 
gold,  which  by  vexing  with  separations  hath  been  made  churl- 
ish ;  and  this  is  to  lay  the  parts  more  close  and  smooth,  whki 
is  the  main  work.  For  gold  (as  we  see)  is  the  closest  (iw 
therefore  the  heaviest)  of  metaJs ;  and  is  likewise  the  molt 
flexible  and  tensible.  Note,  that  to  think  to  make  gold  rf 
quicksilver,  because  it  is  the  heaviest,  is  a  thing  not  to  be 
hoped;  for  quicksilver  will  not  endure  the  manage  of  the 
fire.  Next  to  silver,  I  think  copper  were  fittest  to  be  the 
materiaL 

Experiment  solitary/  touching  the  nature  of  gold. 

328.  Gold  hath  these  natures ;  greatness  of  weight,  closencai 
of  parts,  fixation,  pliantness  or  softness,  immunity  from  rurti 
colour  or  tincture  of  yellow.  Therefore  the  sure  way  (thoo^ 
most  about)  to  make  gold,  is  to  know  the  causes  of  the  sevenl 
natures  before  rehearsed,  and  the  axioms  concerning  the  sefflO. 
For  if  a  man  can  make  a  metal  that  hath  all  these  properties 
let  men  dispute  whether  it  be  gold  or  no. 

*  Beside  the  symbolisms  between  gold  and  silver  with  which  Bacon  was  acqmiwW^ 
two  very  remarliable  relations  have  been  since  observed  —  their  Ifomorpbisin,  and  di 
equality  of  their  equivalent  volumes.  In  both  these  respects  they  agree  with  Kd^ 
rium,  and  the  three  metals  are  freqaentiy  found  combined  or  associated  tqgctlMCi 
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ExperimenU  in  amsort  toitching  the  inducing  and  accelerating  of 

putrefaction. 

The  induciog  and  accelerating  of  putrefaction  is  a  sub- 
ject of  a  very  universal  inquiry  :  for  corruption  is  a  reci- 
pocal  to  generation  :   and  they  two  are  as  nature's  two 
terms  or  boundaries ;    and  the  guides  to   life  and  death. 
Putrefaction  is  the  work  of  the  spirits  of  bodies,  which  ever 
are  unquiet  to  get  forth  and  congregate  with  the  air,  and  to 
CDJoy  the  sunbeams.     The  getting  forth,  or  spreading  of  the 
spirits  (which  is  a  degree  of  getting  forth),  have  five  diflFering 
operations.     If  the  spirits  be  detained  within  the  body,  and 
BDOve  more  violently,  there  followeth   colliquation ;   as  in 
metals,  &c.     If  more  mildly,  there  followeth  digestion  or 
maturation  ;   as  in  drinks  and  fruits.     If  the  spirits  be  not 
merely  detuned,  but  protrude  a  little,  and  that  motion  be 
confused  and  inordinate,  there  followeth  putrefaction ;  which 
€Ter  dissolveth   the  consistence  of  the  body  into  much  in- 
equality ;  as  in  flesh,  rotten  fruits,  shining  wood,  &c.,  and 
ako  in  the  rust  of  metals.     But  if  that  motion  be  in  a  cer- 
tain order,  there  followeth  vivification  and  figuration  ;  as  both 
^  living  creatures  bred  of  putrefaction,  and  in  living  crea- 
tnres  perfect.     But  if  the  spirits  issue  out  of  the  body,  there 
ftlloweth  desiccation,  induration,  consumption,  &c. ;   as  in 
Ixrick,  evaporation  of  bodies  liquid,  &c. 

329.  The  means  to  induce  and  accelerate  putrefaction  are, 
first,  by  adding  some  crude  or  watery  moisture ;  as  in  wetting 
trf  any  flesh,  fruit,  wood,  with  water,  &c.  For  contrariwise 
"^inctaons  and  oily  substances  preserve. 

330.  The  second  is  by  invitation  or  excitation ;  as  when  a 
Mtten  apple  lieth  close  to  another  apple  that  is  sound ;  or  when 
dung  (which  is  a  substance  already  putrefied)  is  added  to  other 
Indies.  And  this  is  also  notably  seen  in  church-yai*ds,  where 
tiiey  bury  much;  where  the  earth  will  consume  the  corpse 
Sd  fiur  shorter  time  than  other  earth  will. 

331.  The  third  is  by  closeness  and  stopping,  which  detaineth 
tte  spirits  in  prison  more  than  they  would ;  and  thereby  irri. 
liteth  tfaem  to  seek  issue ;  as  in  com  and  clotlies,  which  wax 

tonstj ;  and  therefore  open  air,  (which  they  call  air  perflabilis^ 
lolh  preserve :  and  this  doth  appear  more  evidently  in  agues, 

G  O  2 


452  NATURAL  HISTORY. 

which  come  (most  of  them)  of  obstructions,  and  pent 
humours,  which  thereupon  putrefy. 

332.  The  fourth  is  by  solution  of  continuity :  as  w< 
apple  will  rot  sooner  if  it  be  cut  or  pierced ;  and  so  wi 
&C.  And  so  the  flesh  of  creatures  alive,  where  th 
received  any  wound. 

333.  The  fifth  is  either  by  the  exhaling  or  by  the 
back  of  the  principal  spirits,  which  preserve  the  consii 
the  body;  so  that  when  their  government  is  dissolve 
part  retumeth  to  his  nature  or  homogeny.  And  this  a 
in  urine  and  blood,  when  they  cool,  and  thereby  b 
appeareth  also  in  the  gangrene,  or  mortification  of  fles 
by  opiates  or  by  intense  colds.  I  conceive  also  the  sai 
is  in  pestilences ;  for  that  the  malignity  of  the  infectin 
daunteth  *  the  principal  spirits^  and  maketh  them  fly  a 
their  regiment;  and  then  the  humours,  flesh,  and  s< 
spirits,  do  dissolve  and  break,  as  in  an  anarchy. 

334.  The  sixth  is,  when  a  foreign  spirit,  stronger  a 
eager  than  the  spirit  of  the  body,  entereth  the  body  ; 
stinging  of  serpents.  And  this  is  the  cause  (genera 
upon  all  poisons  followeth  swelling :  and  we  see  swe] 
loweth  also  when  the  spirits  of  the  body  itself  congrc 
much;  as  upon  blows  and  bruises;  or  when  they  arc 
too  much,  as  in  swelling  upon  cold.  And  we  see  also, 
spirits  coming  of  putrefaction  of  humours  in  agues,  &( 
may  be  counted  as  foreign  spirits  though  they  be  bre 
the  body,  do  extinguish  and  suffocate  the  natural  sj 
heat. 

335.  The  seventh  is  by  such  a  weak  degree  of 
setteth  the  spirits  in  a  little  motion,  but  is  not  able  < 
digest  the  parts,  or  to  issue  the  spirits ;  as  is  seen  in  fl 
in  a  room  that  is  not  cool ;  whereas  in  a  cool  and  wet 
will  keep  longer.  And  we  see  that  vivification  (where 
faction  is  the  bastard  brother)  is  effected  by  such  sol 
as  the  hatching  of  eggs,  the  heat  of  the  womb,  &c. 

336.  The  eighth  is  by  the  releasing  of  the  spirit 
before  were  close  kept  by  the  solidness  of  their  covert 
thereby  their  appetite  of  issuing  checked ;  as  in  the 
rusts  induced  by  strong  waters  in  iron,  lead,  &c.     An 

•  Dnmceth  in  the  origiial.  — /.  S, 
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fore  wetting  hasteneth  rust  or  putrefaction  of  any  thing,  be- 
oaose  it  softeneth  the  crust  for  the  spirits  to  come  forth. 

337.  The  ninth  is  by  the  interchange  of  heat  and  cold,  or 
wet  and  dry ;  as  we  see  in  the  mouldering  of  earth  in  frosts 
aod  sun :  and  in  the  more  hasty  rotting  of  wood  that  is  some- 
times  wet,  sometimes  dry. 

d38.  The  tenth  is  by  time,  and  the  work  and  procedure  of 
the  spirits  themselves,  wluch  cannot  keep  their  station ;  espe- 
dilly  if  they  be  left  to  themselves,  and  there  be  not  agitation 
or  local  motion.  As  we  see  in  com  not  stirred,  and  men^s 
bodies  not  exercised. 

339.  All  moulds  are  inceptions  of  putrefaction;  as  the 
moulds  of  pies  and  flesh ;  the  moulds  of  oranges  and  lemons ; 
rhich  moulds  afterwards  turn  into  worms,  or  more  odious 
jotrefactions ;  and  therefore  (commonly)  prove  to  be  of  ill 
)dour.  And  if  the  body  be  liquid,  and  not  apt  to  putrefy 
x>tally,  it  will  cast  up  a  mother  in  the  top  ;  as  the  mothers  of 
EstOled  waters. 

340.  Moss  is  a  kind  of  mould  of  the  earth  and  trees.  But 
t  may  be  better  sorted  as  a  rudiment  of  germination,  to  which 
re  refer  it. 

Experiments  in  consort  touching  prohibiting  and  preventing 

putrefaction. 

It  is  an  inquiry  of  excellent  use  to  inquire  of  the  means  of 
rreveDting  or  staying  putrefaction  ;  for  therein  consisteth 
he  means  of  conservation  of  bodies :  for  bodies  have  two 
•jnAs  of  dissolutions ;  the  one  by  consumption  and  desicca- 
ion,  the  other  by  putrefaction.  But  as  for  the  putrefactions 
f  the  bodies  of  men  and  living  creatures  (as  in  agues, 
ronns,  consumptions  of  the  lungs,  impostumes,  and  ulcers 
oth  in^^'ards  and  outwards)  they  are  a  great  part  of  physic 
nd  surgery  ;  and  therefore  we  will  reserve  the  inquiry  of 
liem  to  the  proper  place,  where  we  shall  handle  medicinal 
cperiments  of  all  sorts.  Of  the  rest  we  will  now  enter 
ito  an  inquiry :  wherein  much  light  may  be  taken  from 
lat  which  hath  been  said  of  the  means  to  induce  or  accele- 
ite  putrefaction :  for  the  removing  that  which  caused  pa- 
efiKtioii,  doth  prevent  and  avoid  putrefaction. 

oo  3 
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341.  The  first  means  of  prohibiting  or  checking  putrefaction 
is  cold :  for  so  we  see  that  meat  and  drink  will  last  longer 
imputrefied^  or  unsoured,  in  winter  than  in  sonuner :  and  we 
see  that  flowers  and  fruits^  put  in  conservatories  of  snow,  keep 
fresh.  And  this  worketh  by  the  detention  of  the  spirits,  and 
constipation  of  the  tangible  parts* 

342.  The  second  is  astriction:  for  astriction  prohibitetk 
dissolution ;  as  we  see  (generally)  in  medicines,  whereof  sncb 
as  are  astringents  do  inhibit  putrefaction:  and  by  the  sane 
reason  of  astringency,  some  small  quantity  of  oil  of  vitriol  w!B 
keep  fresh  water  long  from  putrefying.  And  this  astrictioo  u 
in  a  substance  that  hath  a  virtual  cold;  and  it  worketh  (partly) 
by  the  same  means  that  cold  doth. 

343.  The  third  is  the  excluding  of  tbe  air ;  and  again,  flie 
exposing  to  the  air :  for  these  contraries  (as  it  cometh  often  to 
pass)  work  the  same  effect,  according  to  the  nature  of  die 
subject  matter.  So  we  see  that  beer  or  wine,  in  botdes  dose 
stopped,  last  long  ;  that  the  gamers  under  ground  keep  oon 
longer  than  those  above  ground ;  and  that  fruit  closed  in  wax 
keepeth  fresh ;  and  likewise  bodies  put  in  honey  and  floor 
keep  more  fresh :  and  liquors,  drinks,  and  juices^  with  a  litde 
oil  cast  on  the  top,  keep  fresh.  Contrariwise,  we  see  that 
cloth  and  apparel  not  aired  do  breed  moths  and  mould;  and 
the  diversity  is,  that  in  bodies  that  need  detention  of  spirits, 
the  exclusion  of  the  air  doth  good ;  as  in  drinks  and  com:  but 
in  bodies  that  need  emission  of  spirits  to  discharge  some  of  the 
superfluous  moisture,  it  doth  hurt,  for  they  reqmre  airing. 

344.  The  fourth  is  motion  and  stirring ;  for  putrefaction  ask- 
eth  rest :  for  the  subtile  motion  which  putrefaction  requireth, 
is  disturbed  by  any  agitation :  and  all  local  motion  keepeth 
bodies  integral,  and  their  parts  together;  as  we  see  diat 
turning  over  of  corn  in  a  gamer,  or  letting  it  run  like  an 
hour-glass  from  an  upper  room  into  a  lower,  doth  keep  it 
sweet :  and  running  waters  putrefy  not ;  and  in  men's  bodies, 
exercise  hindereth  putrefaction ;  and  contrariwise,  rest  and 
want  of  motion,  or  stoppings,  (whereby  the  run  of  humouR, 
or  the  motion  of  perspiration  is  stayed,)  further  putrefaction; 
as  we  partly  touched  a  little  before, 

345.  The  fifth  is  the  breathing  forth  of  the  adventitioos 
moisture  in  bodies ;  for  as  wetting  doth  hasten  putrefactioni  so 
convenient  drying  (whereby  the  more  radical  moisture  is  only 
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)t  In)  pnttetli  back  putrefaction ;  so  we  sec  that  herbs  and 
rers,  if  they  be  dried  in  the  shade,  or  dried  in  the  hot  sun 
a  small  ^ime,  keep  best.  For  the  emission  of  the  loose  and 
entitious  moisture  doth  betray  the  radical  moisture,  and 
leth  it  out  for  company* 

46.  The  sixth  is  the  strengthening  of  the  spirits  of  bodies ; 
as  a  great  heat  keepeth  bodies  from  putrefaction,  but  a  tepid 
b  indineth  them  to  putrefaction ;  so  a  strong  spirit  likewise 
»erveth,  and  a  weak  or  faint  spirit  disposeth  to  corruption. 
we  find  that  salt  water  corrupteth  not  so  soon  as  fresh : 

salting  of  oysters,  and  powdering  of  meat,  keepeth  them 
a  putrefaction.  It  would  be  tried  also  whether  chalk  put 
t  water  or  drink  doth  not  preserve  it  from  putrefying  or 
idj  souring.  So  we  see  that  strong  beer  will  last  longer 
1  small;  and  all  things  that  are  hot  and  aromatical  do 
)  to  preserve  liquors,  or  powders,  &c. ;  which  they  do  as  well 
strengthening  the  spirits,  as  by  soaking'  out  the  loose 
sture. 

47.  The  seventh  is  separation  of  the  cruder  parts,  and 
reby  making  the  body  more  equal ;  for  all  unperfect  mixture 
pt  to  putrefy ;  and  watery  substances  are  more  apt  to  putrefy 
a  oily.  So  we  see  distilled  waters  will  last  longer  than  raw 
ers ;  and  things  that  have  passed  the  fire  do  last  longer  than 
3e  that  have  not  passed  the  fire ;  as  dried  pears,  &c. 

48.  The  eighth  is  the  drawing  forth  continually  of  that  part 
jre  the  putrefaction  beginneth ;  which  is  (commonly)  the 
je  and  watery  moisture;  not  only  for  the  reason  before 
en,  that  it  provoketh  the  radical  moisture  to  come  forth 
h  it;  but  because  being  detained  in  the  body,  the  puire- 
don  taking  hold  of  it,  infecteth  the  rest :  as  we  see  in  the 
balming  dead  bodies ;  and  the  same  reason  is  of  preserving 
bs,  or  fruits,  or  flowers,  in  bran  or  meal. 

(49.  The  ninth  is  the  commixture  of  any  thing  that  is  more 
r  or  sweet :  for  such  bodies  are  least  apt  to  putrefy,  the  air 
rking  little  upon  them ;  and  they  not  putrefying,  preserve  the 
t.  And  therefore  we  see  syrups  and  ointments  will  last 
ger  than  juices. 

150.  The  tenth  is  the  commixture  of  somewhat  that  is  dry ; 

putrefaction  beginneth  first  from  the  spirits,  and  then  firom 

moisture :  and  that  that  is  dry  is  unapt  to  putrefy :  and 

*  So  in  Uie  original.  — /.  S. 
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therefore  smoke  preserreth  flesh ;   as  we  see  in  bacon,  aoj 
neats'  tongues,  and  Martlemas  beef,  &c. 

351.  The  opinion  of  some  of  the  ancients,  that  btown  urs  do 
preserve  bodies  longer  than  other  airs,  seemeth  to  me  probable^; 
for  that  the  blown  airs,  being  overcharged  and  compressed,  wil 
hardly  receive  the  exhaling  of  any  thing,  but  rather  repulse  h 
It  was  tried  in  a  blown  bladder,  whereinto  flesh  was  put,  an 
likewise  a  flower,  and  it  sorted  not :  for  dry  bladders  will  no 
blow ;  and  new  bladders  rather  further  putrefaction :  the  wa 
were  therefore  to  blow  strongly  with  a  pair  of  bellows  into 
hogshead,  putting  into  the  hogshead  (before)  that  which  ye 
would  have  preserved ;  and  in  the  instant  that  you  withdra 
the  bellows,  stop  the  hole  close. 

Experiment  solitary  touching  wood  shining  in  the  dark 

352.  The  experiment  of  wood  that  shineth  in  the  dark,  % 

have  diligently  driven  and  pursued  :  the  rather,  for  that  of  a 

things  that  give  light  here  below,  it  is  the  most  durable,  an 

hath  least  apparent  motion.     Fire  and  flame  are  in  contiDUi 

cxpence ;  sugar  shineth  only  while  it  is  in  scraping ;  and  sail 

water  while  it  is  in  dashing;  glow-worms  have  their  shiniD 

while  they  live,  or  a  little  after.     Only  scales  of  fishes  (putre 

fied)  seem  to  be  of  the  same  nature  with  shining  wood :  and  i 

is  true  that  all  putrefaction  hath  with  it  an  inward  motion,  a 

well  as  fire  or  light.     The  trial  sorted  thus:   1.  The  shinin: 

is  in  some  pieces  more  bright,  in  some  more  dim ;  but  ti 

most  bright  of  all  doth  not  attain  to  the  light  of  a  glow-worn 

±  The  woods  that  have  been  tried  to  shine,  are  chiefly  sallo' 

jshl  willow :  also  the  ash  and  hazle ;  it  may  be  it  holdeth  i 

vcSiers.     3.  Both  roots  and  bodies  do  shine,  but  the  roots  bette 

^   IV  colour  of  the  shining  part,  by  day-light,   is  in  son 

^N>{^  whito,  in  some  pieces  inclining  to  red ;  which  in  tl 

v-^offcrr  thoy  call  the  white  and  red  garret.     5.  The  part  tl 

^..ttcdi  k  y{<st  the  most  part)  somewhat  soft  and  moist  to  fi 

-. ,:   M3t  :g».^«no  was  found  to  be  firm  and  hard  ;   so  as  it  might 

^«Jl  ir-to  «  cross,  or  into  beads,  &c.     But  you  must ! 

^K'k  x>  ltoi>f  an  image,  or  the  like,  in  any  thing  that  is  lij 

sviMC ;  JMT  <^TOi  a  face  in  iron  red-hot  will  not  be  seen, 

:^ii  M&miing  the  smaU  difFerences  of  lightsome  and  d 

.^  '^^X;^'^'^^^^^^'^''^'^^'^  ^--  Maeaulay,  UUiory  of  En 


458  NATURAL  HISTORT. 

planet  propitious.^  But  the  true  cause  is,  for  that  where  there 
is  so  great  a  prevention  of  the  ordinary  time,  it  is  the  lustineflB 
of  the  child ;  but  when  it  is  less,  it  is  some  indisposition  of  the 
mother. 

Experiment  solitary  touching  the  acceleration  ofgrovoth  and 

stature. 

354.  To  accelerate  growth  or  stature,  it  must  proceed  either 
from  the  plenty  of  the  nourishment^  or  from  the  nature  of  the 
nourishment,  or  from  the  quickening  and  exciting  of  the  natunl 
heat.  For  the  first,  excess  of  nourishment  is  hurtful ;  for  it 
maketh  the  child  corpulent;  and  growing  in  breadth  rather 
than  in  height.  And  you  may  take  an  experiment  from  pknts, 
which  if  they  spread  much  are  seldom  tall.  As  for  the  nature 
of  the  nourishment :  First,  it  may  not  be  too  dry ;  and  therefore 
children  in  dairy  countries  do  wax  more  tall,  than  where  tbej 
feed  more  upon  bread  and  flesh.  There  is  also  a  received  tak, 
that  boiling  of  daisy  roots  in  milk  (which  it  is  certain  are  great 
driers)  will  make  dogs  little.  But  so  much  is  true,  that  aa 
over-dry  nourishment  in  childhood  putteth  back  stature.  Se- 
condly, the  nourishment  must  be  of  an  opening  nature ;  for  that 
attenuateth  the  juice,  and  furthereth  the  motion  of  the  spirits 
upwards.  Neither  is  it  without  cause,  that  Xenophon,  in  the 
nurture  of  the  Persian  children,  doth  so  much  commend  their 
feeding  upon  cardamon;  which  (he  saith)  made  them  grot 
better,  and  be  of  a  more  active  habit.^  Cardamon  is  in  Latin 
nasturtium,  and  with  us  water^resses  ;  which,  it  is  certain,  is  an 
herb  that,  whilst  it  is  young,  is  friendly  to  life.  As  for  the 
quickening  of  natural  heat,  it  must  be  done  chiefly  with  exe^ 
cise;  and  therefore  (no  doubt)  much  going  to  school,  where 
they  sit  so  much,  hindcreth  the  growth  of  children ;  where* 
country  people  that  go  not  to  school,  are  commonly  of  better 
stature.     And  again  men  must  beware  how  they  give  children 

*  We  read  in  Omar  that  the  first  month  after  conception  »*fit  in  disposirioK 
Saturni  disponitque  eum  per  frigus."  The  second  is  similarly  influencetl  by  JapiWi 
and  80  on.  Thus  the  seventh  is  influenced  by  the  Moon  —  **  fit  in  dispositione  Lo" 
et  perficitur  in  eo  ejus  imago.  Qui  si  tunc  in  dispositione  Luna?  fuerit  natus  etadft 
Si  vero  fuerit  natus  in  octavo  revertitur  in  eo  dispositio  Saturni  et  morietur.  B  i 
natus  fuerit  in  nono  mense  revertitur  dispositio  ad  Jovem  et  vivit,  si  Deus  voluerit' 
Ofiuxr,  De  Nativitatihui,  iil.,  appended  to  the  Basil  edition  of  Julius  Finnicfl 

0651). 

Ccnsorinus,  De  Die  natali,  c.  8.,  gives  quite  a  different  reason.  The  phrase  "P*" 
flcitur  in  eo  ejus  imago**  means  that  in  the  seventh  month  the  face  of  tbechlUil 
perfected,  and  that  it  is  an  image  or  ectype  of  that  which  is  seen  in  the  moon. 

'  Xenophon,  Cyropcd.  i.  2. 
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tny  tluDg  that  is  cold  in  operation ;  for  even  long  aiicking  doth 
tinder  botli  wit  and  stature.  This  hath  been  tried,  that  a 
Tfhelp  that  hath  been  fed  with  nitre  in  milk,  hath  become  very 
Vntle,  but  extreme  lively :  for  the  spirit  of  nitre  ia  cold.  And 
ihoogh  it  be  an  excellent  medicine  in  strength  of  years  for 
prolongation  of  life,  yet  it  ia  in  children  and  young  creatures 
ui  eaeiny  to  growth ;  and  all  for  the  same  reason ;  for  heat  ia 
re*jaiiitc  to  growth ;  but  after  a  man  la  come  to  his  middle  age, 
Wt  consumeth  the  spirits ;  which  the  coldness  of  the  spirit  of 
intre  doth  help  to  condense  and  correct. 

EtpmmenU  in  contort  touching  sulphur  and  mercury,  two  of 
Paracelstis'  Principles. 

There  be  two  great  families  of  things.  You  may  term 
ibem  by  eeveraJ  names ;  sulphureous  and  mercurial,  which 
Me  the  chemist's  words  {for  as  for  their  sal,  whicli  is 
thpjr  third  Principle,  it  is  a  compound  of  the  other  two)  ; 
■nllsmmable  and  not  inflammable  ;  mature  and  crude  ;  oily 
Mid  watery.  For  we  see  that  in  subterranies  there  are,  as 
the  fathers  of  their  tribes,  brimstone  and  mercury  j  in  vege- 
tables and  livin?  creatures  there  is  water  and  oil  ;  in  the 
inferior  order  of  pneumaticals  there  Is  air  and  flame ;  and 
in  the  superior  there  is  the  body  of  the  star  and  the  pure 
sky.  And  these  pairs,  tliougli  tliey  be  unlike  in  the  pri- 
mitive dilTerences  of  matter,  yet  they  seem  to  have  many 
coii&vnts :  for  mercury  and  sulphur  are  principal  materials 
of  metals;  water  and  oil  are  principal  materials  of  vegetables 
and  animals,  and  seem  to  differ  but  in  maturation  or  cun- 
coctiun  :  flame  (iu  vulgar  opinion)  is  but  air  incensed  ;  and 
they  both  have  quickness  of  motion,  and  facility  of  cession, 
much  alike  :  and  the  interstellar  sky  (tliough  the  opinion  be 
Vain,  that  the  star  is  the  denser  part  of  his  orb)  bath  not- 
withstanding so  much  affinity  with  the  star,  that  there  is  a 
Mtation  of  that,  as  well  as  of  the  star.  Therefore  it  is  one 
«f  the  greatest  maynalia  natnra;  to  turn  water  or  watery 
juice  into  oil  or  oily  juice:  greater  in  nature,  than  to  turn 
Mlver  or  quicksilver  into  gold. 

355.  The  instances  we  have  wherein  crude  and  watery  sub- 
ttADce  tumeth  into  fat  and  oily,  are  of  four  kinds.  First  in  the 
mixture  of  earth  and  water,  which  mingled  by  the  hel^  vti  tW. 
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Bun,  gather  a  nitrous  fatness^  more  than  either  of  them  bai^ 
beverallj ;  as  we  see  in  that  they  put  forth  plants^  which  need 
both  juices. 

356.  The  second  is  in  the  assimilation  of  nourishment,  made 
in  the  bodies  of  plants  and  living  creatures ;  whereof  plants 
turn  the  juice  of  mere  water  and  earth  into  a  great  deal  of  o3y 
matter:  living  creatures^  though  much  of  their  fat  and  flesh  are 
out  of  oily  aliments  (as  meat  and  bread)^  yet  they  assimilate 
also  in  a  measure  their  drink  of  water^  &c.  But  these  two 
ways  of  version  of  water  into  oil  (namely,  by  mixture  and  by 
assimilation)  are  by  many  passages  and  percolations,  and  bj 
continuance  of  soft  heats,  and  by  circuits  of  time. 

357.  The  third  is  the  inception  of  putrefaction ;  as  in  water 
corrupted ;  and  the  mothers  of  waters  distilled ;  both  whid 
have  a  kind  of  fatness  or  oil. 

358.  The  fourth  is  in  the  dulcoration  of  some  metals,  tf 
saccharum  Saturni,  &c. 

359.  The  intention  of  version  of  water  into  a  more  oily  sub- 
stance is  by  digestion ;  for  oil  is  almost  nothing  else  but  water 
digested ;  and  this  digestion  is  principally  by  heat ;  which  heat 
must  be  either  outward  or  inward  :  again,  it  may  be  by  pro?0" 
cation  or  excitation ;  which  is  caused  by  the  mingling  of  bodies 
already  oily  or  digested  ;  for  they  will  somewhat  communicate 
their  nature  with  the  rest.  Digestion  also  is  strongly  effected 
by  direct  assimilation  of  bodies  crude  into  bodies  digested ;  as 
in  plants  and  living  creatures,  whose  nourishment  is  far  more 
crude  than  their  bodies  :  but  this  digestion  is  by  a  great  com- 
pass, as  hath  been  said.  As  for  the  more  full  handling  of  the* 
two  principles,  whereof  this  is  but  a  taste,  (the  inquiry  of 
which  is  one  of  the  profoundest  inquiries  of  nature),  we  leave 
it  to  the  title  of  version  of  bodies ;  and  likewise  to  the  title 
of  the  first  congregations  of  matter;  which,  like  a  gencaJ 
assembly  of  estates,  doth  give  law  to  all  bodies. 

Experiment  solitary  touching  chameleons.^ 

360.  A  chameleon  is  a  creature  about  the  bigness  of  an  ordi- 
nary lizard:  his  head  unproportionably  big:  his  eyes  great:  l^ 
moveth  his  head  without  the  writhing  of  his  neck  (which  is  '^ 

*  This  description  is  taken  from  Scaliger,  Exercit.  adv.  Cardan.  196.  4.  !*• 
"tradition  in  magic  *•  at  the  end  of  the  paragraph  is  given  with  a  slight  variatlootf 
Pliny,  xxviii.  29.  That  the  burning  was  to  be  on  the  house-top  was  probiblyt 
gested  by  the  words  •*  in  tegulis**  in  the  latter  iiassage. 


htat  nearer  tbebdhr;  ha  tafldn 
lug:  OB  eaefc  fiiofc  he  h>lh  fin  finders,  three  od  the  oat 
t*B«  Ae  inaide;  his  toi^aeof  «Burv«lIoQslei>j^  m  re«i>e«t 
tl  Ui  body,  sad  hoQow  «t  the  ead ;  wbkh  he  vill  launch  out 
to  prey  npoo  ffiea.  Of  colonr  greeo,  and  of  «  duskv  ycUov. 
Inciter  nod  wluter  tovanlf  the  belly  ;  yet  spotted  with  Uuc, 
»liUe,  umI  red.  If  he  be  laid  npon  green,  the  green  predomi- 
utcth ;  if  open  yeDov,  the  yellow ;  not  so  if  he  be  laid  upon 
Woe,  or  red,  or  white  ;  only  the  green  spots  receive  a  more 
onest  lustre ;  hud  upon  blac^  he  looketh  all  black,  though  not 
vidioot  a  mixture  of  green.  He  feedeth  not  only  U)<oo  air, 
(ibcFogh  that  be  his  principal  susteaance,)  for  sometimes  he 
bkeih  flie^  as  wai  e^d ;  yet  eome  that  have  kept  chameleons  n 
<^e  year  together,  could  never  perceive  that  ever  they  fed 
Dpon  aay  thing  else  but  air,  and  might  observe  their  bellies  to 
i»cll  after  they  had  exhausted  the  air ;  and  closed  their  jaws ; 
Hich  they  open  commonly  against  the  rays  of  tJie  sun.  Tliey 
ilBTe  a  foolish  tradition  in  magic,  that  if  a  chameleon  be  burnt 
Upon  the  top  of  an  house,  it  will  raise  u  tempest ;  supjKieing 
(according  to  their  vmn  dreams  of  sympathies,)  because  he 
ooDrijiheth  with  air,  his  body  should  have  great  virtue  to  make 
impression  upon  the  air. 

Experiment  solitari/  toucking  subterrany  Jira.* 
It  la  reported  by  one  of  the  ancients,  ttiat  in  part  of 
Uedia  there  are  eruptions  of  Hanics  out  of  plains ;  ami  that 
thuse  flames  are  clear,  and  cast  not  forth  such  smoke  and 
uhea  and  pumice,  as  mounts  flames  do,  The  reason  (no 
doubt)  is,  because  the  flame  is  not  pent  as  it  is  in  mountniuH 
nd  earthfiuakes  which  cast  flame.  There  be  also  some  blind 
fres  under  stone,  which  flame  not  out,  but  oil  being  poured 
Upon  them  tbey  flame  out.  The  cause  whereof  is,  for  timt  it 
seemeth  the  fire  is  so  choked,  as  not  able  to  remove  the  atone, 
is  heat  rather  than  flame ;  which  nevertheless  is  sufficient  to 
iflame  the  oil. 

Experiment  solitary  touching  nitre. 
362.  It  is  reported,  that  in  some  lakes'  the  water  is  so  ni- 
ou»,  as,  if  foul  clothes  be  put  into  it,  itscourcth  theniof  lUtclf; 
id  if  tliey  stay  tny  whit  long,  they  mimldcr  away.     And  tho 

U.  no.  '  Nxnicly.  lMk>'  riL'ia.     Arl-t,  I'rulil.  tiUt,  \V,. 
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scouring  virtue  of  mire  is  the  more  to  be  noted,  because  it  ii 
a  body  cold ;  and  we  see  warm  water  scoureth  better  tban  ootd. 
But  the  cause  is>  for  that  it  hath  a  subtile  spirit,  which  severcth 
and  divideth  any  thing  that  is  foid  and  yiscoos  and  sticketh 
upon  a  body. 

Experiment  solitary  touching  congealing  of  air. 

363.  Take  a  bladder,  the  greatest  you  can  get ;  fill  it  full  of 
wind,  and  tie  it  about  the  neck  with  a  silk  thread  waxed;  and 
upon  that  put  likewise  wax  very  close ;  so  that  when  the  neck 
of  the  bladder  drieth,  no  air  may  possibly  get  in  nor  out 
Then  bury  it  three  or  four  foot  under  the  earth  in  a  vault,  or 
in  a  conservatory  of  snow,  the  snow  being  made  hollow  about 
the  bladder  ;  and  after  some  fortnight's  distance,  see  whether 
the  bladder  be  shrunk ;  for  if  it  be,  then  it  is  plain  that  tbe 
coldness  of  the  earth  or  snow  hath  condensed  the  air,  and 
brought  it  a  degree  nearer  to  water :  which  is  an  experiment 
of  great  consequence. 

Experiment  solitary  touching  congealing  of  water  into  crystal 

364.  It  is  a  report  of  some  good  credit,  that  in  deep  caves 
there  are  pensile  crystals,  and  degrees  of  crystal  that  drop  from 
above;  and  in  some  other  (though  more  rarely)  that  rise  from 
below :  which  though  it  be  chiefly  the  work  of  cold,  yet  it 
may  be  that  water  that  passeth  through  the  earth  gathereth  i 
nature  more  clammy,  and  fitter  to  congeal  and  become  solid, 
than  water  of  itself.  Therefore  trial  would  be  m«ide,  to  lay » 
heap  of  earth,  in  great  frosts,  upon  a  hollow  vessel,  putting  i 
canvas  between,  that  it  falleth  not  in :  and  pour  water  upon 
it,  in  such  quantity  as  will  be  sure  to  soak  through ;  and  see 
whether  it  will  not  make  an  harder  ice  in  the  bottom  of  the 
vessel,  and  less  apt  to  dissolve,  than  ordinarily.  I  suppose  also 
that  if  you  make  the  earth  narrower  at  the  bottom  than  at  the 
top,  in  fashion  of  a  sugar-loaf  reversed,  it  will  help  the  experi- 
ment For  it  will  make  the  ice,  where  it  issueth,  less  in  bulk; 
and  evermore  smallness  of  quantity  is  a  help  to  version. 

Experiment  solitary  touching  preserving  of  rose-leaves,  both  tf 

colour  and  smell. 

365.  Take  damask  roses,  and  pull  them;  then  dry  themupoB 
the  top  of  an  house,  upon  a  lead  or  terrace,  in  the  hot  sun,  in  • 
clear  day,  between  the  hours  (only)  of  twelve  and  two,  or  there* 
abouts.     Then  put  them  into  a  sweet  dry  earthen  bottle,  or  & 
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;hs8^  with  narrow  mouths,  stuffing  them  close  together,  but 
irithout  bruising :  stop  the  bottle  or  glass  close,  and  these  roses 
fill  retain  not  only  their  smell  perfect,  but  their  colour  fresh, 
or  a  year  at  least.  Note,  that  nothing  doth  so  much  destroy 
ny  plant  or  other  body,  either  by  putrefaction  or  arefaction, 
8  the  adventitious  moisture  which  hangeth  loose  in  the  body, 
r  it  be  not  drawn  out.  For  it  betrayeth  and  tolleth  forth 
lie  innate  and  radical  moisture  along  with  it,  when  itself  goeth 
irth.  And  therefore  in  living  creatures,  moderate  sweat  doth 
reserve  the  juice  of  the  body.  Note,  that  these  roses,  when 
ou  take  them  from  the  drying,  have  little  or  no  smell;  so 
liat  the  smell  is  a  second  smell,  that  issueth  out  of  the  flower 
fterwards. 

Experiments  in  consort  touching  the  continuance  ofjlame.  ' 

366.  The  continuance  of  flame,  according  unto  the  diversity 
f  the  body  inflamed,  and  other  circumstances,  is  worthy  the 
iquiry ;  chiefly,  for  that  though  flame  be  (almost)  of  a  mo- 
lentany  lasting,  yet  it  receiveth  the  more  and  the  less :  wo 
rill  first  therefore  speak  (at  large)  of  bodies  inflamed  wholly 
Qd  immediately,  without  any  wick  ^  to  help  the  inflammation. 
L  spoonful  of  spirit  of  wine,  a  little  heated,  was  taken,  and  it 
fomt  as  long  as  came  to  one  hundred  and  sixteen  pulses.  The. 
ame  quantity  of  spirit  of  wine  mixed  with  the  sixth  part  of  a 
poonful  of  nitre,  burnt  but  to  the  space  of  ninety-four  pulses. 
ifized  with  the  like  quantity  of  bay-salt,  eighty-three  pulses. 
kfixed  with  the  like  quantity  of  gunpowder,  which  dissolved 
Qto  a  black  water,  one  hundred  and  ten  pulses.  A  cube  or 
^et  of  yellow  wax  was  taken,  as  much  as  half  the  spirit  of 
■Hne,  and  set  in  the  midst,  and  it  burnt  only  to  the  space  of 
iigfaty-seven  pulses.  Mixed  with  the  sixth  part  of  a  spoonful 
tf  milk,  it  burnt  to  the  space  of  one  hundred  pulses ;  and  the 
xiilk  was  crudled.  Mixed  with  the  sixth  part  of  a  spoonful  of 
»rater,  it  burnt  to  the  space  of  eighty-six  pulses ;  with  an  equal 
luantity  of  water,  only  to  the  space  of  four  pulses.  A  small 
i>ebble  was  laid  in  the  midst ;  and  the  spirit  of  wine  burnt  to 
he  space  of  ninety-four  pulses.  A  piece  of  wood  of  the  bigness 
tf  an  arrow,  and  about  a  finger's  length,  was  set  up  in  the  midst, 
md  the  spirit  of  wine  burnt  to  the  space  of  ninety-four  pulses. 
fe  that  the  spirit  of  wine  simple  endured  the  longest;  and 

■  In  the  original  this  word  to  always  spelt  wicAc — /.  S, 
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whicli  lasted  about  an  elgliili  pnrt  longer  than  the  dear  wax. 
Then  followed  the  aqua  vitsc,  which  lusted  iibout  a  fifth  part 
longer  than  the  clear  wax.  Then  followed  the  milk,  and  wa- 
ter, with  little  difference  from  the  aqua  vitas,  but  the  water 
aWesL  And  in  these  fuur  last,  the  wick  would  spit  forth 
little  Bparks.  For  the  nitre,  it  would  not  hold  lighted  above 
tame  twelve  pulses ;  but  all  the  while  it  would  spit  out  portions 
of  flame,  which  afterwards  would  go  out  into  a  vapour.  For 
llie  brimstone,  it  would  hold  lighted  much  about  the  same  time 
iritli  the  nitre ;  but  then  after  a  little  while  it  would  harden 
and  cake  about  the  snaste ;  so  that  the  mixture  of  bay-salt 
villi  wax  will  win  an  eighth  part  of  the  time  of  lasting,  and 
llie  water  a  fifth. 

370.  After  the  several  materials  were  tried,  trial  was  Uke- 
Hfflji  made  of  several  wicha ;  as  of  onlinary  cotton,  sewing 
Ifatoil,  rush,  silk,  straw,  and  wood.  The  silk,  straw,  and  wood 
vOuld  flame  a  little,  till  tliey  came  to  the  wax,  and  then  go 
out:  of  the  other  three,  the  thread  consumed  faster  than  the 
cotton,  by  a  sixth  part  of  time ;  the  cotton  next ;  then  the  rush 
consumed  slower  than  the  cotton,  by  at  least  a  third  part  of 
time.  For  the  bigness  of  the  flame,  the  cotton  and  thread  cast 
R  flame  much  alike :  and  the  ru^h  nmch  less  and  dimmer. 
Qaiere,  whether  wood  and  wicks  both,  as  in  torches,  consome 
iiwt«r  than  the  wicks  simple. 

371.  We  have  spoken  of  the  several  materials,  and  the 
Beveral  wicks:  but  to  the  lasting  of  the  flame  it  importeth  also, 
not  only  what  the  material  is,  but  in  the  same  material  whether 
it  be  hard,  soft,  old,  new,  &c.  Good  housewives,  to  make  their 
candles  bum  the  longer,  use  to  lay  them  (one  by  one)  in  bran 
w  flour,  which  make  them  harder,  and  so  they  consume  the 
(lower:  insomuch  as  by  this  means  they  will  outlast  other 
candles  of  the  same  stuff  almost  half  in  half.  For  bran  and 
flour  have  a  virtue  t«  harden ;  so  that  both  age,  and  lying  in 
the  bran,  doth  help  to  the  lasting.  And  we  see  that  wax 
candles  last  longer  than  tallow  candles,  because  wax  is  more 
firm  and  bard. 

372.  The  lasting  of  flame  also  dependeth  upon  the  easy 
drawing  of  the  nourishment;  as  we  see  in  the  court  of  England 
tl>eT«  is  a  service  which  they  call  Allnight ;  which  is  (as  it 
were)  a  great  cake  of  wax,  with  llie  wick  in  the  midst ;  wherebv 

Cometh  to  pass,  that  the  wick  fctcheth   the   nourialKtv^nX. 
vol-  II.  II  II 
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further  off.     TVc  see  also  that  lamps  last  longer,  because  tbe 
vessel  is  far  broader  than  the  breadth  of  a  taper  or  candle. 

373.  Take  a  turreted  lamp  of  tin,  made  in  the  form  of  t 
square* :  the  height  of  the  turret  being  thrice  as  much  as  the 
length  of  the  lower  part  whereupon  the  lamp  standeth :  make 
only  one  hole  in  it,  at  the  end  of  the  return  furthest  from  the 
turret  Reverse  it,  and  fill  it  full  of  oil  by  that  hole ;  and  then 
set  it  upright  again ;  and  put  a  wick  in  at  the  hole,  and  liglitei 
it:  you  shall  find  that  it  will  burn  slow,  and  a  long  time: 
which  is  caused  (as  was  said  last  before)  for  that  the  flame 
fetcheth  the  nourishment  afar  off.  You  shall  find  also,  thatai 
the  oil  wasteth  and  descendeth,  so  the  top  of  the  turret  hj 
little  and  little  filleth  with  air ;  which  is  caused  by  the  rare- 
faction of  the  oil  by  the  heat.  It  were  worthy  the  obsem- 
tion,  to  make  a  hole  in  the  top  of  the  turret,  and  to  try  when 
the  oil  is  almost  consumed,  whether  the  air  made  of  the  oil,  if 
you  put  to  it  a  flame  of  a  candle,  in  the  letting  of  it  forth  wiB 
inflame.  It  were  good  also  to  have  the  lamp  made,  not  of  tUf 
but  of  glass,  that  you  may  see  how  the  vapour  or  air  githeretk 
by  degrees  in  the  top. 

374.  A  fourth  point  that  importeth  the  lasting  of  the  flame, 
19  the  closeness  of  the  air  wherein  the  flame  burnetii.  We  see 
that  if  wind  bloweth  upon  a  candle  it  wasteth  apace.  We  eec 
also  it  lastcth  lonorer  in  a  lanthorn  than  at  lanre.  And  there 
are  traditions  of  lamps  and  candles,  that  have  burnt  a  very  long 
time  in  caves  and  tombs. 

375.  A  fifth  point  that  importeth  the  lasting  of  the  flame,  i» 
the  nature  of  the  air  where  the  flame  bumeth  ;  whether  it  be 
cold  or  hot,  moist  or  dry.  The  air,  if  it  be  very  cold,  irrltateth 
the  flame,  and  maketh  it  burn  more  fiercely  (as  fire  scorcheth 
in  frosty  weather)  and  so  fur  there  th  the  consumption.  The  air 
once  heated  (I  conceive)  maketh  the  flame  burn  more  mildly* 
and  80  helpeth  the  continuance.  The  air,  if  it  be  dry,  is  i^* 
different :  the  air,  if  it  be  moit>t,  doth  in  a  degree  quench  the 
flame  (as  we  see  lights  will  go  out  in  the  damps  of  mines),  ari 
howsoever  maketh  it  burn  more  dully,  and  so  helpeth  the  coo* 
tinuance. 

Expmments  in  consort  touching  burials  or  infusions  ofditen 

bodies  in  earth, 

376.  Burials  in  earth  serve  for  preservation,  and  for  ooa* 


^   Si|«irc  in  the  original. — J,  S, 


CENTURY   IV.  467 

IcDsatioii,  and  for  induration  of  bodies.  And  if  you  intend 
^ndensation  or  induration,  you  may  bury  the  bodies  so  as  earth 
nay  touch  them ;  as  if  you  will  make  artificial  porcelain,  &c. 
Ind  the  like  you  may  do  for  conservation,  if  the  bodies  be 
lard  and  solid ;  as  clay,  wood,  &c  But  if  you  intend  pre- 
enration  of  bodies  more  soft  and  tender,  then  you  must  do 
ne  of  these  two :  either  you  must  put  them  in  cases,  whereby 
bey  mny  not  touch  the  earth ;  or  else  you  must  vault  the  earth, 
'hereby  it  may  hang  over  them  and  not  touch  them  :  for  if  the 
irth  touch  them,  it  will  do  more  hurt  by  the  moisture,  causing 
lem  to  putrefy, than  good  by  the  virtual  cold, to  conserve  them; 
ccept  the  earth  be  very  dry  and  sandy. 

377.  An  orange,  lemon,  and  apple,  wrapt  in  a  linen  cloth, 
eing  buried  for  a  fortnight^s  space  four  foot  deep  within  the 
uth,  though  it  were  in  a  moist  place  and  a  rainy  time,  yet 
ime  forth  no  ways  mouldy  or  rotten,  but  were  become  a  little 
iirder  than  they  were;  otherwise  fresh  in  their  colour;  but 
leir  juice  somewhat  flatted.  But  with  the  burial  of  a  fort- 
ight  more  they  became  putrefied. 

378.  A  bottle  of  beer,  buried  in  like  manner  as  before,  be- 
une  more  lively,  better  tasted,  and  clearer  than  it  was.     And 

bottle  of  wine  in  like  manner.  A  bottle  of  vinegar  so 
dried  came  forth  more  lively  and  more  odoriferous,  smelling 
most  like  a  violet.  And  after  the  whole  month's  burial, 
1  the  three  came  forth  as  fresh  and  lively,  if  not  better  than 
rfore. 

379.  It  were  a  profitable  experiment  to  preserve  oranges, 
mens,  and  pomegranat.es,  till  summer;  for  then  their  price  will 
3  mightily  increased.     This  may  be  done,  if  you  put  them  in 

pot  or  vessel  well  covered,  that  the  moisture  of  the  earth 
une  not  at  them ;  or  else  by  putting  them  in  a  conservatory 
r  snow.  And  generally,  whosoever  will  make  experiments  of 
>ld,  let  him  be  provided  of  three  things ;  a  conservatory  of 
low;  a  good  large  vault,  twenty  foot  at  least  under  the 
round ;  and  a  deep  well. 

380.  There  hath  been  a  tradition,  that  pearl,  and  coral,  and 
irquoia-etone,  that  have  lost  their  colours,  may  be  recovered 
y  burying  in  the  earth ;  which  is  a  thing  of  great  profit,  if 

would  sort :  but  upon  trial  of  six  weeks'  burial,  there  fol- 
hred  no  effect.  It  were  good  to  try  it  in  a  deep  well ;  or 
I  a  coaaenratory  of  snow,  where  the  cold  may  be  more  con^ 
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stringent ;  and  so  make  the  body  more  united,  and  tliere1)j 
more  resplendent. 

Experiment  solitary  touching  the  ccffects  ha  maCt  bodittfrcm 

several  winds. 

381.  Men's  bodies  are  heavier,  and  less  disposed  to  motion, 
when  southern  winds  blow  than  when  northern.  The  cause  it, 
for  that  when  the  southern  winds  blow,  the  humours  do  (in  some 
degree)  melt  and  wax  fluid,  and  so  flow  into  the  parts ;  a8  itii 
seen  in  wood  and  other  bodies,  which,  when  the  southern  windi 
blow,  do  swelL  Besides,  the  motion  and  activity  of  the  body 
consisteth  chiefly  in  the  sinews,  which,  when  the  southern  wind 
bloweth,  are  more  relax.^ 

Experiments  solitary  touching  winter  and  summer  sicknesstL 

382.  It  is  commonly  seen,  that  more  are  sick  in  the  summer, 
and  more  die  in  the  winter ;  except  it  be  in  pestilent  diseasei^ 
which  commonly  reign  in  sununer  or  autumn.  The  reason  i^ 
because  diseases  are  bred  (indeed)  chiefly  by  heat ;  but  thea 
they  are  cured  most  by  sweat  and  purge ;  which  in  the  summer 
Cometh  on  or  is  provoked  more  easily.  As  for  pestilent  dis- 
eases, the  reason  why  most  die  of  them  in  summer  is  because 
they  are  bred  most  in  the  summer :  for  otherwise  those  thatare 
touched  are  in  most  danger  in  the  winter. 

Experiment  solitary  touching  pestilential  seasons. 

383.  The  general  opinion  is,  that  years  hot  and  moigt  are 
mo8t  pestilent;  upon  the  superficial  ground  that  heat  and 
moisture  cause  putrefaction.  In  England  it  is  found  not  true; 
for  many  times  there  have  been  great  plagues  in  dry  yea» 
Whereof  the  cause  may  be,  for  that  drought,  in  the  bodies « 
islanders  habituate  to  moist  airs,  doth  exasperate  the  humours, 
and  maketh  them  more  apt  to  putrefy  or  inflame :  besides,  rt 
tnintcth  the  waters  (commonly),  and  maketh  them  less  whole- 
some. And  again  in  Barbary,  the  plagues  break  up  in  ^* 
summer  months,  when  the  weather  is  hot  and  dry. 

Exj)eriment  solitary  touching  an  error  received  about  eptdemtc^^ 

diseases, 

384.  Many  diseases  (both  epidemical  and  others)  break forw 

'  The  statement  in  this  and  the  next   two  paragraphs  is  from  Arist.  Pw^  ^ 
24.  and  25. 
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;  particular  times.  And  the  cause  is  falsely  imputed  to  the 
mstitution  of  the  air  at  that  time  when  they  break  forth  or 
ign;  whereas  it  proceedeth  (indeed)  from  a  precedent  sc- 
ience and  series  of  the  seasons  of  the  year:  and  therefore 
ippocrates  in  his  prognostics  doth  make  good  observations  of 
e  diseases  that  ensue  upon  the  nature  of  the  precedent  four 
isons  of  the  year.^ 

rperiment  solitary  touching  the  alteration  or  preservation  of 

liquors  in  wells  or  deep  vaults, 

385.  Trial  hath  been  made  with  earthen  bottles  well  stopped, 
nged  in  a  well  of  twenty  fathom  deep  at  the  least ;  and  some 
the  bottles  have  been  let  down  into  the  water,  some  others 
?e  hanged  above,  within  about  a  fathom  of  the  water;  and 
3  liquors  so  tried  have  been  beer  (not  new,  but  ready  for 
inking),  and  wine,  and  milk.  The  proof  hath  been,  that 
th  the  beer  and  the  wine  (as  well  within  the  water  as  above) 
ve  not  been  palled  or  deaded  at  all ;  but  as  good  or  somewhat 
tter  than  bottles  of  the  same  drinks  and  staleness  kept  in  a 
liar.  But  those  which  did  hang  above  water  were  apparently 
B  best ;  and  that  beer  did  flower  a  little  ;  whereas  that  under 
Iter  did  not,  though  it  were  fresh.  The  milk  soured  and 
gan  to  putrefy.  Nevertheless  it  is  true,  that  there  is  a  vil- 
;e  near  Blois^  where  in  deep  caves  they  do  thicken  milk,  in 
ch  sort  that  it  becometh  very  pleasant :  which  was  some 
use  of  this  trial  of  hanging  milk  in  the  well :  but  our  proof 
as  naught;  neither  do  I  know  whether  that  milk  in  those 
ives  be  first  boiled.  It  were  good  therefore  to  try  it  with 
ilk  sodden,  and  with  cream ;  for  that  milk  of  itself  is  such  a 
)mpound  body,  of  cream,  curds,  and  whey,  as  it  is  easily 
imed  and  dissolved.  It  were  good  also  to  try  the  beer  when 
i*  in  wort,  that  it  may  be  seen  whether  the  hanging  in  the 
ell  will  accelerate  the  ripening  and  clarifying  of  it. 

Experiment  solitary  touching  stutting,^ 

386.  Divers,  we  see,  do  stut.  The  cause  may  be  (in  most) 
be  refrigeration  of  the  tongue ;  whereby  it  is  less  apt  to  move. 

'  Sm  HI|ipocntes,  De  Aere,  Aquis,  et  Lods. 

'  The  village  of  St  Oervais,  near  BIols,  still  retains  its  reputation  for  crrani»  niad« 
^^^f^y  in  the  way  here  described,  and  probably  resembling  what  is  called  at  Edin* 
*^  Contopbf  ne  cream. 

'  9n  AikL  FMb.  zL  54. 
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And  therefore  wc  see  that  naturals  do  generally  stut :  and  we 
bee  that  in  those  that  stut,  if  they  drink  wine  moderately,  they 
stut  less,  because  it  heateth :  and  so  we  see,  that  they  that  stut 
do  stut  more  in  the  first  offer  to  speak  than  in  continuance, 
because  the  tongue  is  by  motion  somewhat  heated.  In  some 
also,  it  may  be  (though  rarely)  the  dryness  of  the  tongue ;  whick 
likewise  maketh  it  less  apt  to  move  as  well  as  cold :  for  it  is  an 
affect  that  cometh  to  some  wise  and  great  men ;  as  it  did  unto 
Moses,  who  was  Ungues  prtepedita^;  and  many  stutters  (we 
find)  are  very  choleric  men  ;  choler  inducing  a  dryness  in  the 
tongue. 

Experiments  in  consort  touching  smells. 

387.  Smells  and  other  odours  are  sweeter  in  the  air  at  some 
distance,  than  near  the  nose ;  as  hath  been  partly  touched  hen- 
tofore.  The  cause  is  double :  first,  the  finer  mixture  or  incor- 
poration of  the  smell :  for  we  see  that  in  sounds  likewise,  they 
are  sweetest  when  we  cannot  hear  every  part  by  itself.  The 
other  reason  is,  for  that  all  sweet  smells  have  joined  with  tliem 
some  earthy  or  crude  odours ;  and  at  some  distance  the  sveet, 
which  is  the  more  spiritual,  is  perceived,  and  the  earthy  reacli- 
eth  not  80  far.^ 

388.  Sweet  smells  are  most  forcible  in  dry  substances  when 
they  are  broken ;  and  so  likewise  in  oranges  or  lemons,  the 
nipping  off  their  rind  giveth  out  their  smell  more :  and  general!/ 
when  bodies  are  moved  or  stirred,  though  not  broken,  they 
smell  more ;  as  a  sweet-bag  waved.  The  cause  is  double :  the 
one,  for  that  there  is  a  greater  emission  of  the  spirit  when  war 
is  made ;  and  this  holdeth  in  the  breaking,  nipping,  or  crush- 
ing ;  it  holdeth  also  (in  some  degree)  in  the  moving :  hut  in 
this  last  there  is  a  concurrence  of  the  second  cause,  which  i^ 
the  impulsion  of  the  air,  that  bringeth  the  scent  faster  upon  us. 

389.  The  daintiest  smells  of  flowers  are  out  of  those  plants 
whose  leaves  smell  not;  as  violets,  roses,  wall-flowers,  giUi' 
flowers,  pinks,  woodbines,  vine-flowers,  apple-blooms,  lim^ 
tree-blooms,  bean-blooms,  &c.  The  cause  is,  for  that  where 
there  is  heat  and  strength  enough  in  the  plant  to  make  the 
leaves  odorate,  there  the  smell  of  the  flower  is  rather  evanid 
and  weaker  than  that  of  the  leaves;  as  it  is  in  rosemary 
flowers,  lavender  flowers,  and  sweet-briar  roses.     But  where 

>  Exodus  Iv.  10.  *  Arist.  Prub.  xU.  1.  and  8. 
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Hken  M  lem  heat,  there  the  epirit  of  the  plant  is  digested  and 
refined,  and  severed  from  the  grosser  juice,  in  the  efflorescence, 
and  not  before. 

390.  Slost  odours  smell  beat  broken  or  crushed,  ns  hath 
been  said :  but  flowers  pressed  or  beaten  do  lee^e  the  freslinesa 
anj  aweetnesa  of  their  odour,'  The  cause  is,  for  tbut  when 
ibej  arc  crushed,  the  grosser  and  more  earthy  epirit  comelh 
oul  with  the  finer,  and  troubleth  it;  whereas  in  stronger 
ntlours  there  are  no  such  degrees  of  the  issue  of  the  smell. 

Experiments  in  consort  touching  the  goodness  and  choice  nf 

391.  It  is  a  thing  of  very  good  use  to  discover  ttie  goodness 
of  waters.  The  taste,  to  those  that  drink  water  only,  doth 
eomewhat :  but  other  experiments  are  more  sure.  First,  try 
titers  by  weight;  wherein  you  may  find  some  difference, 
though  not  much ;  and  the  lighter  you  may  account  the 
Utter. 

392.  Secondly,  try  them  by  boiling  upon  an  equal  fire ;  and 
ttat  which  consumeth  away  fastest,  you  may  account  the  best. 

393.  Thirdly,  try  them  in  severnl  bottles  or  open  veseels, 
matches  in  every  thing  else,  and  see  which  of  them  last  longest 
without  6t«nch  or  corruption.  And  that  which  holdeth  unpu- 
trefied  longest,  you  may  fikewiae  account  the  best. 

394.  Fourthly,  try  them  by  making  drinks  stronger  or 
Jinaller  with  tlie  same  quantity  of  malt;  and  you  may  con- 
clude that  that  water  which  maketh  the  stronger  di'ink  is  the 
more  concocted  and  nourishing ;  though  perhaps  it  be  not  so 
good  for  medicinal  use.  And  such  water  (commonly)  is  the 
water  of  large  and  navigable  rivers ;  and  likewise  in  large  and 
clean  ponds  of  standing  water ;  for  upon  both  them  the  sun 
hath  more  power  than  upon  fountains  or  small  rivers.  And  I 
conceive  that  chalk-water  is  next  them  the  best  for  going  fur- 
thest in  drink:  for  that  also  helputh  concoction;  so  it  be  out 
of  a  deep  well ;  for  then  it  cureth  the  rawness  of  the  water; 
but  chalky  water,  towards  the  top  of  the  earth,  is  too  fretting  ; 
as  it  api>eareth  in  laundry  of  clothes,  which  wear  out  apace  if 
you  use  such  waters. 

395.  Fifthly,  the  housewives  do  find  a  diflTerence  in  waters, 
£r  the  bearing  or  not  bearing  of  soap:  and  it  i»  likely  that 
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tlie  more  fat  water  will  bear  soap  best ;  for  the  huDgry  water 
doth  kill  the  unctuous  nature  of  the  soap. 

396.  Sixthly,  you  may  make  a  judgment  of  waters  accord- 
ing to  the  place  whence  they  spring  or  come :  the  rain-water 
is  by  the  physicians  esteemed  the  finest  and  the  best ;  but  yet 
it  is  said  to  putrefy  soonest;  which  is  likely,  because  of  the  fine- 
ness of  the  spirit :  and  in  conservatories  of  rain-water  (such  u 
they  have  in  Venice,  &c.)  they  are  found  not  so  choice  waters; 
the  worse,  perhaps,  because  they  are  covered  aloft,  and  kept 
from  the  sun.  Snow-water  is  held  unwholesome ;  insomuch 
as  the  people  that  dwell  at  the  foot  of  the  snow-moantains, 
or  otherwise  upon  the  ascent,  (especially  the  women,)  by  drink- 
ing of  snow-water,  have  great  bags  hanging  under  their  throat&'  ] 
Well-water,  except  it  be  upon  chalk,  or  a  very  plentiful  spring, 
maketh  meat  red ;  which  is  an  ill  sign.  Springs  on  the  tops 
of  high  hills  are  the  best :  for  both  they  seem  to  have  a  light- 
ness and  appetite  of  mounting;  and  besides,  they  are  mo?t 
pure  and  unmingled ;  and  again  are  more  percolated  through  ; 
a  great  space  of  earth.  For  waters  in  valleys  join  in  effect 
under  ground  with  all  waters  of  the  same  level;  whereas 
springs  on  the  tops  of  hills  pass  though  a  great  deal  of  pure 
earth,  with  less  mixture  of  other  waters. 

397.  Seventhly,  judgment  may  be  made  of  waters  by  the  soil 
whereupon  the  water  runneth ;  as  pebble  is  the  cleanest  and 
best  tasted  ;  and  next  to  that,  clay- water ;  and  thirdly,  water 
upon  chalk ;  fourthly,  that  upon  sand ;  and  worst  of  all  upon 
mud.  Neither  may  you  trust  waters  that  taste  sweet,  for  they 
are  commonly  found  in  rising  grounds  of  great  cities,  which 
must  needs  take  in  a  great  deal  of  filth. 

Experiment  solitary  touching  the  temperate  heat  under  the 

equinoctial^^ 

398.  In  Peru,  and  divers  parts  of  the  West  Indies,  though 

*  Altbough  it  is  at  least  very  doubtful  if  snow-water  produces  the  enlargetneot  rf 
the  thyroid  gland  here  referred  to,  yet  it  is  difficult  not  to  l»elieve  that  elevation  abote 
the  H-a  is  at  least  a  predlsiH>sing  cause  of  the  disease.  It  is  found  to  exist  in  parts  of 
South  America,  in  which  there  is  no  snow,  although  the  height  above  the  sea  is  mucli 
pieater  than  that  of  the  Swiss  valleys.  Boussingault  has  suggested  a  hyi;K)lheris,— 
namely,  that  the  diminished  quantity  of  air  which  in  consequence  of  diminishfil 
atmospherical  pressure  is  contained  in  water  at  high  levels,  may  be  the  cause  oC  Uk 
)ihenomenon. 

*  This  paragraph  is  taken  from  Acosta's  account  of  the  climate  of  Peru,  contained 
in  the  second  book  of  bb  History  of  the  Indies,  In  the  Hittoria  Fentomm  Bacoo 
hus  often  quoted  bim. 
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r  the  line,  the  heats  are  not  so  intolerable  as  they  be  in 
ary,  and  the  skirts  of  the  torrid  zone.  The  causes  are, 
the  great  hrizes  which  the  motion  of  the  air  in  great 
8  (such  as  are  under  the  girdle  of  the  world)  produceth ; 
1  do  refrigerate;  and  therefore  in  those  parts  noon  is 
ng  so  hot,  when  the  brizes  are  great,  as  about  nine  or 
f  the  clock  in  the  forenoon.  Another  cause  is,  for  that 
ength  of  the  night,  and  the  dews  thereof,  do  compense  the 
3f  the  day.  A  third  cause  is  the  stay  of  the  sun ;  not  in 
ct  of  day  and  night  (for  that  we  spake  of  before),  but  in 
ct  of  the  season ;  for  under  the  line  the  sun  crosseth  the 
and  maketh  two  summers  and  two  winters;  but  in  the 
;  of  the  torrid  zone  it  doubleth  and  goeth  back  again,  and 
iketh  one  long  summer. 

riment  solitary  touching  the  coloration  of  black  and  taxony 

Moots. 

9.  The  heat  of  the  sun  maketh  men  black  in  some  coun- 
',  as  in  -Ethiopia  and  Ginny,  &c.  Fire  doth  it  not,  as 
ie  in  glass-men,  that  are  continually  about  the  fire.  The 
n  may  be,  because  fire  doth  lick  up  the  spirits  and  blood 
3  body,  so  as  they  exhale ;  so  that  it  ever  maketh  men  look 
and  sallow ;  but  the  sun,  which  is  a  gentler  heat,  doth  but 
the  blood  to  the  outward  parts,  and  rather  concocteth 
an  soaketh^  it ;  and  therefore  we  see  that  all  -ZEthiopes 
eshy  and  plump,  and  have  great  lips ;  all  which  betoken 
aire  retained,  and  not  drawn  out  We  see  also,  that  the 
oes  are  bred  in  countries  that  have  plenty  of  water,  by 
3  or  otherwise ;  for  Meroe,  which  was  the  metropolis  of 
iopia,  was  upon  a  great  lake ;  and  Congo,  where  the  Ne- 
\  are,  is  full  of  rivers.  And  the  confines  of  the  river 
r,  where  the  Negroes  also  are,  are  well  watered :  and  the 
n  about  Capo  Verde  is  likewise  moist,  insomuch  as  it  is 
lent  through  moisture ;  but  the  countries  of  the  Abyssenes, 
Barbary,  and  Peru,  where  they  are  tawny,  and  olivaster, 
pale,  are  generally  more  sandy  and  dry.  As  for  the 
lopes,  as  they  are  plump  and  fleshy,  so  (it  may  be)  they 
anguine  and  ruddy  coloured,  if  their  black  skin  would 
r  it  to  be  seen. 

>  ArisL  Prob.  xxxviil.  S. 

*  So  tn  tlw  original  as  in  Exp.  346.  and  in  other  plaoesw— ^.  S 
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Experiment  solitary  touching  motion  after  the  instant  oj 

death, 

400.  Some  creatures  do  move  a  good  while  after  their  bead 

is  oif,  as  birds ;  some  a  very  little  time,  as  men  and  all  beasU; 

some  move,  though  cut  in  several  pieces,  as  snakes,  eels,  worn?, 

flies,  &c.     First,  therefore,  it  is  certain,  that  the  immediate 

cause   of  death  *  is  the   resolution  or  extinguishment  of  the 

spirits ;  and  that  the  destruction  or  corruption  of  the  organs 

is  but  the  mediate  cause.     But  some  organs  are  so  {)ereinp- 

torily  necessary,  that  the  extinguishment  of  the  spirits  doth 

speedily  follow;    but   yet   so  as  there   is   an    interim  of  a 

small  time.     It  is  reported  by  one  of  the  ancients,  of  credit 

that  a  sacrificed  beast  hath  lowed  after  the  heart  hath  bcci 

severed ;   and  it  is  a  report  also  of  credit,  that  the  head  of ! 

pig  hath  been  opened,  and  the  brain  put  into  the  palm  of ; 

man's  hand,  trembling,  without  breaking  any  part  of  it,  o 

severing  it  from  the  marrow  of  the  b  ick-bone,  during  whlc 

time  the  pig  hath  been,  in  all  appearance,   stark  dead,  an 

without  motion ;   and  after  a  small  time  the  brain  hatli  bee 

replaced,  and  the  skull  of  the  pig  closed,  and  the  pig  hath 

little  after  gone  about.     And  certain  it  is,  that  an  eye  upo 

revenge    hath   been  thrust  forth,  so   as   it  hanged  a  prett 

distance  by  the  visual  nerve ;  and  during  that  time  the  eye  hai 

been  without  any  power  of  sight ;  and  yet  after  (being  r 

placed)  recovered   sight.     Now  ihe  8i)irit8  are  chiefly  in  tl 

head  and  cells  of  the  brain,  which  in  men  and  beasts  are  larg« 

and  therefore,  when  the  head  is  off,  they  move  little  or  nothin 

But  birds  have  small  heads,  and  therefore  the  spirits  are  a  litt 

more  dispersed  in  the  sinews,  whereby  motion  remaineth 

them  a  little  longer ;  insomuch  as  it  is  extant  in  story,  th 

an  emperor  of  l^ome,  to  shew  the  certainty  of  his  hand,  d 

shoot  a  great  forked  arrow  at  an  ostrich  *,  as  she  ran  swift 

upon  the  stage,  and  struck  off  her  head ;  and  yet  she  conl 

nued  the  race  a  little  way  with  her  head  off".*     As  for  worm 

and  flies,  and  eels,  the  spirits  are  diffused  almost  all  over;  ai 

therefore  they  move  in  their  several  pieces. 

>  Arist.  Prob.  x.  69.  «  Eiirkh  in  the  originaL— /  S. 

'  Herodianus,  in  Comroodo. 
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CEXTUBY  V. 


M*«MtfW*««tf«M#W^««tf«tfW^ 


ExperimaiM  n  eamsari  Umehimg  ike  aeeekraikm  oj 

We  win  DOW  fnqoire  of  plants  or  v^i^etaUcs,  and  we  shall 

do  it  widi   diligence.     Thej  are  the  principal  part  of  the 

^rd  di^s  work.     Tbev  are  the  first  producat^  which  is  the 

vord  of  animation ;  for  the  other  words  are  but  the  words 

of  essence.     And  they  are  of  excellent  and  general  use  for 

fwd,  niedidne,  and  a  number  of  medicinal  arts. 

401.  There  was  sown  in  a  bed,  tumip-seed,    radish-seed, 

iWtt,  CQComber-seed,  and  peas.     The  bed  we  call  a  hot-bed^ 

nd the  manner  of  it  is  this:  There  was  taken  horse-dung,  old 

indweU rotted;  this  was  bud  upon  a  bank  half  a  foot  high, 

ud  sopported  round  about  with  planks ;  and  upon  the  top  was 

M  ttfted  earth,  some  two  fingers  deep ;  and  then  the  seed 

^rinkkd  upon  it,  having  been  steeped  all  night  in  water  mixed 

HidieoW'-dang.     The  turnip-seed  and  the  wheat  came  up  half 

^  inch  tbove  ground  within   two  days  after,  without   any 

^mmag*    ^^  ^^^  the  third  day.    The  experiment  was  made 

k  Q^tdber;  ^^  0^  o^&y  be)  in  the  spring  the   accelerating 

HftUi  Iiaye  b^^  ^®  speedier.     This  is  a  noble  experiment ; 

6r  tithoof  tfci^   ^®^P  *^®y  would   have  been  four  times   as 

W-   ^^^  np*     ^"t  there  doth  not  occur  to  me,  at  this 

^^^^t^Lt^  thereof  for  profit;  except  it  should  be  for 

^mi^J^'^    j^^'cli  have  their  price  very  much  increased  by 

^2^^  It   may  be  tried  also  with  cherries,  straw - 

^twi^'  /5-xiit^  which  are  dearest  when  they  come 

il^  ^  .^;i^Z»eat  steeped  in  water  mixed  with  cow- 

¥•  ^  ff^^      ^     xnixed  with  horse-duug ;  other  in  >n\\\<>t 
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mixed  with  pigeon-dung  ;  other  in  urtne  of  man ;  other  m  ^ 
water  mixed  with  chalk  powdered ;  other  in  water  mixed  witk^ 
soot;  other  in  water  mixed  with  ashes ;  other  in  water  imxsil 
with  bay-salt ;  other  in  claret  wine  ;  other  in  mahnsej ;  other  1 
in  spirit  of  wine.  The  proportion  of  the  mixture  was  a  fourlkj 
part  of  the  ingredients  to  the  water ;  save  that  there  was  not 
of  the  salt  above  an  eighth  part.  The  urine>  and  wines,  aaii 
spirit  of  wine,  were  simple  without  mixture  of  water.  Tlie 
time  of  steeping  was  twelve  hours.  The  time  of  the  yar 
October.  There  was  also  other  wheat  sown  unsteeped,  bat 
watered  twice  a  day  with  warm  water.  There  was  tbo 
other  wheat  sown  simple,  to  compare  it  with  the  rest  Tta 
event  was,  that  those  that  were  in  the  mixture  of  dung,  tai 
urine,  and  soot,  chalk,  a^hes,  and  salt,  came  up  within  six  diiys; 
and  those  that  afterwards  proved  the  highest,  thickest,  and 
most  lusty,  were,  first  the  urine ;  and  then  the  dungs ;  next  the 
chalk ;  next  the  soot ;  next  the  ashes ;  next  the  salt ;  next 
the  wheat  simple  of  itself,  unsteeped  and  imwatered;  next 
the  watered  twice  a  day  with  warm  water,  next  the  claret 
wine.  So  that  these  three  last  were  slower  than  the  ordinary 
wheat  of  itself;  and  this  culture  did  rather  retard  than  advaDCCi 
As  for  those  that  were  steeped  in  malmsey,  and  spirit  of  wine, 
they  came  not  up  at  all.  This  is  a  rich  experiment  for  profit; 
for  the  most  of  the  steepings  are  cheap  things ;  and  the  goodness 
of  the  crop  *  is  a  great  matter  of  gain,  if  the  goodness  of  the 
crop  answer  the  carliness  of  the  coming  up ;  as  it  is  like  it 
will ;  both  being  from  the  vigour  of  the  seed ;  which  also  partly 
appeared  in  the  former  experiments,  as  hath  been  said.  Tto 
experiment  would  be  tried  in  other  grains,  seeds,  and  kernebi 
for  it  may  be  some  steeping  will  agree  best  with  some  seeds 
It  would  be  tried  also  with  roots  steeped  as  before,  but  tor 
longer  time.  It  would  be  tried  also  in  several  seasons  of  the 
year,  especially  the  spring. 

403,  Straw ber lies  watered  now  and  then  (as  once  in  three 
days)  with  water  wherein  hath  been  steeped  sheep's-dung  or 
I)igeon's-dung,  will  prevent  and  come  early.  And  it  is  like  the 
same  effect  would  follow  in  other  berries,  herbs,  flowers,  graifl^j 
or  trees.  And  therefore  it  is  an  experiment,  though  vulgaris 
strawberries,  yet  not  brought  into  use  generally :  for  it  is  usual 

*  So  In  the  orfpinal.  The  ii^ords  ptxxhiess  of  the  crop  have  apiMirently  been  subsii- 
tuted  by  accident  for  arceieraf ion  of  the  yrowth^  or  s.on)e  equivklcnt  esiupesakAi  ^ 
traiiM-Tiber's  e>e  catching  lh«m  ttoia  v\i«  W\\«  V»Vo^. —  7.  S". 
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to  help  tlie  ground  with  muck :  and  likewiae  to  recoinfi>rt  it 
sometimes  with  muck  put  tn  tlie  roots ;  but  to  water  it  with 
tnuck  water,  wliich  is  like  to  be  more  forcible,  is  not  practiacd. 

404.  Dung,  or  chalk,  or  blood,  applied  in  Eubstance  (se 
ably)  to  the  roots  of  trees,  doth  set  them  forwards.     But  to  do 
it  unto  herbs,  without  mixture  of  ivater  or  earth,  it  may  be 
these  helps  are  too  hot. 

405.  The  former  means  of  helping  germination,  are  either 
by  the  goodness  and  strength  of  the  nourishment ;  or  by  the 
tomforting  and  exciting  the  spirits  in  the  plant,  to  draw  tlie 
nourishment  better.  And  of  this  latter  kind,  concerning  the 
comforting  of  the  spirits  of  the  plant,  are  also  the  experiments 
lliat  follow ;  though  they  be  not  applications  to  the  root  or  seed. 

»The  planting  of  trees  warm  upon  a  wall  against  the  south  nr 
WBtfa-east  sun,  doth  hapten  their  coming  on  and  ripening ;  and 
wimith-east  is  found  to  be  bettor  than  the  south-west,  though 
■ft  iouth-west  be  the  hotter  coast.  But  the  cause  is  chiefly, 
for  that  the  heat  of  the  morning  aucceedeth  the  cold  of  the 
ligbt:  and  partly,  because  (many  times)  the  south-west  sun  is 
'"»  parching.  So  likewise  the  planting  of  them  upon  the  back 
of  k  chimney  where  a  fire  is  kept,  doth  hasten  their  coming  ou 
Md  ripening ;  nay  more,  the  drawing  of  the  boughs  into  the 
inside  of  a  room  where  a  fire  is  continually  kept,  worketh  the 
"Une  effect ;  which  hath  been  tried  with  grapes ;  insomuch  as 
lliey  will  come  a  month  earlier  than  the  grapes  abroad. 

408.  Besides  the  two  means  of  accelerating  germination 
formerly  described ;  that  is  to  any,  the  mending  of  the  nou- 
rishment, and  comforting  of  the  spirit  of  the  plant ;  there  is  a 
thltd;  which  is  the  making  way  for  the  easy  coming  to  the 
wmriBhrnent  and  drawing  it.  And  therefore  gentle  digging 
«nd  luosening  of  ihe  earth  about  the  roots  of  trees ;  and  the 
removing  herbs  and  flowers  into  new  earth,  once  in  two  years, 
("liith  is  the  same  thing,  for  the  new  earth  is  ever  looser,) 
Jwh  greatly  further  the  prospering  and  earliness  of  plants. 

40T.  But  the  most  a^Imirable  acceleration  by  facilitating  the 
jionnilunent  is  that  of  water.     For  a  Btandar<]  of  a  damask 


n-* 


with  thn  root  on,  was  set  in  a  chamber  where  no  fire  was. 


l^il  in  m  eartlien  pan  full  of  fair  water  without  any  mix- 
*^.    JWlf  a  foot  under  the  water,  the  standard  being  more  than 
*'       /hot  high  above  the  water:   within  the  space  of  ten  days 
""  l.put  forth  a  fair  green  leal,  and  some  othcc 
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little  buds,  which  stood  at  a  stay,  withont  any  shew  of  decay  or 
withering,  more  than  seven  days.     But  afterwards  that  leif 
faded,  but  the  young  buds  did  sprout  on;  which  afterward 
opened  into  fair  leaves,  in  the  space  of  three  months ;  and  con- 
tinued so  a  while  after,  till  upon  removal  we  left  the  trial 
But  note,  that  the  leaves  were  somewhat  paler  and  llghte^ 
coloured  than  the  leaves  use  to  be  abroad.      Note  that  the 
first  buds  were  in  the  end  of  October;  and  it  is  likely  that  if  it 
had  been  in  the  spring  time,  it  would  have  put  forth  witk 
greater  strength,  and  (it  mny  be)  to  have  grown  on  to  bear 
flowers.     By  this  means  you  may  have  (as  it  seemeth)  road 
set  in  the  midst  of  a  pool,  being  supported  by  some  stay ;  whiA 
is  matter  of  rareness  and  pleasure,  though  of  small  use.    This 
is  the  more  strange,  for  that  the  like  rose-standard  was  put  at 
the  same  time  into  water  mixed  with  horse-dung,  the  hone- 
dung  about  the  fourth  part  to  the  water,  and  in  four  months' 
space  (while  it  was  observed)  put  not  forth  any  leaf,  though 
divers  buds  at  the  first,  as  the  other. 

408.  A  Dutch  flower,  that  had  a  bulbous  root,  was  likewise 
put  at  the  same  time  all  under  water,  some  two  or  three  fingers 
deep ;  and  within  seven  dnys  sprouted,  and  continued  long  after 
further  growing.  There  were  also  put  in,  a  beet-root,  a  borage 
root,  and  a  radish-root,  which  had  all  their  leaves  cut  almost 
close  to  the  roots ;  and  within  six  weeks  had  fair  leaves,  and  so 
continued  till  the  end  of  November. 

409.  Note  that  if  roots,  or  peas,  or  flowers,  may  be  acce- 
lerated in  their  coming  and  ripening,  there  is  a  double  profit; 
the  one  in  the  high  price  that  those  things  bear  when  they 
come  early  ;  the  other  in  the  swiftness  of  their  returns :  for  ia 
some  grounds  which  are  strong,  you  shall  have  a  radish,  &c, 
come  in  a  month,  that  in  other  grounds  will  not  come  in  two : 
and  so  make  double  returns. 

410.  Wheat  also  was  put  into  the  water,  and  came  not  forth 
at  all ;  so  as  it  seemeth  there  must  be  some  strength  and  bulk 
in  the  body  put  into  the  water,  as  it  is  in  roots ;  for  grains,  or 
seeds,  the  cold  of  the  water  will  mortify.  But  casually  some 
wheat  lay  under  the  pan,  which  was  somewhat  moistened  by 
the  suing  of  the  pan ;  which  in  six  wrecks  (as  aforesaid)  looked 
mouldy  to  the  eye,  but  it  was  sprouted  forth  half  a  finger's 
length. 

411.  It  seemeth  by  these  instances  of  water,  that  for  nou- 


water  is  almost  all  in  nil,  and  that  the  earth  doth 
at  keep  the  plant  upright,  and  save  it  from  over-heat  and 
ifer-cold ;  and  therefore  is  a  comrorbible  experiment  for  poo*! 
kinkers.  It  proveth  also  that  our  former  opinion ;  that  drink 
■corporate  with  flesh  or  roota  (as  in  capon-heer,  &c.)  will 
louriah  more  easily  than  meat  and  drink  tiiken  severally. 

412.  The  housing  of  plants  (I  conceive)  will  Imth  accelerate 
^rmination,  and  bring  forth  flowers  and  plants  in  the  colder 
Kasons :  and  as  we  house  hot-country  plantii,  ns  lemons, 
|firange3,  myrtles,  to  save  them ;  so  we  mav  house  our  own 
ijGOuntry  plnnts,  to  forward  them,  and  make  them  come  in  the 

icold  seasons ;  in  such  sort,  that  you  may  have  violets,  straw- 
Ijerries,  peas,  all  winter ;  so  that  you  sow  or  remove  them  at 
fit  times.  This  experiment  is  to  be  referred  unto  the  com- 
forting of  the  spirit  of  the  plant  by  warmth,  as  well  as  housing 
their  boughs,  &c.  So  then  the  means  to  acoelerate  germination 
We  in  particular  eight,  in  genernl  three. 

Eupmmenig  in  consort  louchim/  the  putting  back  or  retardation 

of  germ  ina  tian? 

413.  To  make  roses  or  other  flowers  come   late,  it  is  an 

Mperiment  of  pleasure.     For  the  ancients  esteemed  much  of 

Tim  »era.'     And  indeed  the  November-rose  is  the  sweetest, 

Itaviog  been  less  exhaled  by  the  sun.     The  means  are  these. 

"irst,  the  cutting  off  their  tops  immediately  after  tlicy  have 

dnne  bearing;  and  then  they  will  come  again  the  same  year 

ibout  November :  but  they  will  not  come  just  on  the  tojw 

'here  they  were  cut,  but  out  of  those  shoots  which  were  (as  it 

*ete)  water-boughs.     The  cause    is,  for  that  the  sap,  which 

Mherwlae  would  have  fed  the  top  (though  after  bearing),  will 

ny  tlie  discharge  of  that  divert  unto  the  side-sprouta ;  and  they 

i^ill  come  to  bear,  but  later. 

414,  The  second  is  the  pulling  off  the  buds  of  the  rose, 
"hen  they  are  newly  knotted ;  for  then  the  side-branches  will 
W,  Jhe  cause  is  tlie  same  with  the  former  ;  for  cutting  off 
'*tflM,  ftnd  pulling  off  the  hnds,  work  the  same  effect,  in 
"''■  ■  (rf  the  sup  for  a  time,  and  diversion  of  it  to  the 
^(  irere  not  so  forward. 

tbix^  is  t]ie  cutting  off  some  few  of  the  top-boughs 
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Tl^eriments  in  consort  touchinff  the  melioration  of  fruits y  trees, 

and  plants. 

yfe  will  speak  now,  how  to  make  fruits,  flowers,  and 
•^  larger,  in  more  plenty,  and  sweeter,  than  they  use  to 
^;  and  how  to  make  the  trees  themselves  more  tall,  more 
tread,  and  more  hasty  and  sudden,  than  they  use  to  be. 
Fherein  there  is  no  doubt  but  the  former  experiments  of 
serieration  will  serve  much  to  these  purposes  ;  and  again, 
■t  these  experiments  which  we  shall  now  set  down,  do  serve 
10  for  acceleration  ;  because  botli  effects  proceed  from  the 
crease  of  vigour  in  the  tree.  But  yet  to  avoid  confusion, 
d  because  some  of  the  means  are  more  proper  for  the  one 
ect  and  some  for  the  other,  we  will  handle  them  apart. 

422.  It  18  an  assured  experience,  that  an  heap  of  flint  or 
me,  laid  about  the  bottom  of  a  wild  tree,  (as  an  oak,  elm,  ash, 
!.,)  upon  the  first  planting,  doth  make  it  prosper  double  as 
idi  as  without  it.  The  cause  is,  for  that  it  retaineth  the 
nature  which  falleth  at  any  time  upon  the  tree,  and  suflereth 
not  to  be  exhaled  by  the  sun.  Again  it  keepeth  the  tree 
nn  from  cold  blasts  and  frosts,  as  it  were  in  an  house.  It 
ij  be  also  there  is  somewhat  in  the  keeping  of  it  steady  at 
B  first.  Qu<Bre,  If  laying  of  straw  some  height  about  the 
dy  of  a  tree,  will  not  make  the  tree  forwards.  For  though 
e  root  giveth  the  sap,  yet  it  is  the  body  that  draweth  it  But 
•n  must  note,  that  if  you  lay  stones  about  the  stalk  of  lettuce, 
other  plants  that  are  more  soft,  it  will  over-moisten  the  roots, 
as  the  worms  will  eat  them. 

423.  A  tree,  at  the  first  setting,  should  not  be  shaken,  until 
hath  taken  root  fully :  and  therefore  some  have  put  two  little 
rks  about  the  bottom  of  their  trees  to  keep  them  upright; 
it  after  a  year's  rooting,  then  shying  doth  the  tree  good,  by 
)8ening  of  the  earth,  and  (perhaps)  by  exercising,  as  it  were, 
d  stirring  the  sap  of  the  tree. 

424.  Generally  the  cutting  away  of  boughs  and  suckers  at 
e  root  and  body  doth  make  trees  grow  high;  and  contrariwise, 
e  polling  and  cutting  of  the  top  maketh  them  grow  spread 
d  bushy  :  as  we  see  in  pollards,  &c. 

425.  It  is  reported,  that  to  make  hasty-growing  coppice 
lodsy  the  way  is,  to  take  willow,  sallow,  poplar,  alder,  of  «>ovs^ 
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seven  veara'  growth ;  and  to  set  them,  not  upright  bat  a^Io;! 
a  reasonable  depth  under  the  ground ;  and  then  instead  of  one 
root  they  witl  put  foi-th  many,  and  so  carry  more  shoots  upon 
a  stem. 

426,  ^Vhen  you  would  have  nmny  new  roots  of  fruit-trees, 
take  a  low  tree,  and  bow  it,  and  lay  all  his  branches  aflat  upon 
the  ground,  and  cast  eartli  upon  thcni ;  and  every  twig  will 
take  ri-;ot-'  And  this  is  a  very  profitable  experiment  for  costlj 
trees,  (for  the  boughs  will  make  stocks  without  charge,)  audi 
as  are  apricots,  peaches,  almonds,  cornelians,  mulberrica,  fige, 
&C.  The  like  is  continually  practised  with  vines,  roses,  rnusk- 
roscB,  &c. 

427,  From  May  to  .Tuly  you  may  take  off  the  hark  of  inj 
l>ough,  being  of  the  bigness  of  three  or  four  inches,  and  cover 
the  bare  place,  somewhat  above  and  below,  with  lo^n  well 
tempered  with  horse-dung,  binding  it  fast  down.  Then  cut  of 
the  bough  about  Alhnllonttdc  in  the  b-ire  place,  and  set  it 
the  ground ;  and  it  will  grow  to  be  a  f^r  tree  in  one  year.  Tin 
cause  mny  be,  for  that  the  biiring  from  the  bark  keepeth  tlw 
sap  Irom  descending  towards  winter,  and  so  holdeth  it  ta  tbt 
bough  ;  and  it  may  be  also  that  the  loam  and  hori^^e-dun; 
applied  to  the  bare  place  do  moisten  it  and  cherish  it,  ani 
make  it  more  apt  to  put  fonh  the  root  Note,  that  tliis  mf 
be  a  general  means  foi-  keeping  up  the  sap  of  trees  in  ibeif 
boughs ;  which  may  perve  to  other  effecti. 

428,  It  hath  been  practised  in  trees  that  show  fair  and  beu 
not,  to  bore  a  hole  through  the  heart  of  the  tree,  and  thereo] 
it  will  bear.     Which  may  be,  for  that  the  tree  before  hatk; 
much  repletion,  and  was  oppressed  with  its  own  sap;  ferj 
pletion  is  an  enemy  to  generation.* 

423.  It   hath  been  practised  in  trees  that  do  not  bd 
cleave  two  or  three  of  the  chief  roote,  and  to  put  into  the 
a  small  pebble,  which  may  keep  it  open,  and  then  it 
Ttie  cause  tnny  be,  fur  that  a  root  of  n  tree  my 
hide-bound,  no  less  than  the  body  uf  the 
keep  open  without  somewhat  put  into  it. 

430.   li   i;  usiiaUj  prac^setL  tn  tct  trees  that  rcqolrt'd 


tUv  ouii. 


me,  the  beat  of  tbe  wall  by  reflexioo ;  the  oUier,  Uit^ 
Kway  of  the  shade ;  for  when  a  tree  gruwetJi  [Ulind,  lliu  kl|iper 
boughs  over-shuduw  the  lower:  but  when  it  isii|H«a(i  upou  a 
wall,  the  Bun  oometli  alike  upon  the  upj)er  jind  luwer  hruiichei). 
431.  It  hath  alao  been  practised  (by  aoinej  lo  pull  oS*  lauuc 
leaves  from  the  trees  so  spread,  that  the  suii  may  ouaic  upou 
the  bough  aod  fruit  the  better.  There  hath  been  pnwlucd  aUn 
icoriosity,  to  set  a  tree  upon  the  north  aide  of  a  wulJ,  aod  «t  a 
little  height  to  draw  him  through  the  wall,  and  spread  him  upuu 
the  south  Bide  ;  conceiving  that  the  root  and  lower  part  ot  tho 
should  enjoy  the  freshneits  of  the  shade  ;  aud  ihi.'  upper 
and  fruit,  tlie  coiufort  of  the  sun.  But  it  »urtcd  not ;  Uw 
IB,  for  that  the  root  requireth  some  coiufort  frmu  the  ouii, 
under  earth,  as  well  as  the  body  :  aud  tlie  luwvr  y 
\j  more  than  the  upper,  us  we  see  in  compaiiaiujf  ■ 
with  straw. 
The  lowncsa  of  the  bough  where  the  fruit  cowe^ 
nakelh  die  fruit  greater,  and  to  ri])en  better ;  for  )  ou  ^Uall 
ner  cee,  in  apricots,  |>eaches,  or  melocotone^',  upon  u  wall, 
i;Bie  greatest  Iruits  towards  the  bottom.  And  in  Friuidii, 
|ilw  gmpes  that  make  the  wine,  grow  upou  luw  viucui  huUDil 
pi  snail  Btakes ;  and  the  reused  vines  lo  arbouru  uialve  Lul  vat- 
jjjiDce.  It  is  true,  tliat  in  Italy  and  other  couutiius  whuni  Hiuy 
we  butter  sun,  they  raise  them  a|>on  cbntt  ami  truiu )  luit  I 
iJtonceiTe,  that  if  the  French  manner  of  plantinfj  Ii.iv  tviT' 
mught  in  use  there,  their  wines  would  ix'  h 
•Teeter.     But  it  is  more  chargeable  in  renpeot  i.l"  1 1     , 

good  lo  iry  whether  a  tree  grafted  BuiiK«!i 
Emund,  and  tbe  lower  boughs  only  mainiuiiii;i[,  :.'j  I 
tODtinually  pruned^  off,  would  not  make  a  liiij^i  j  li  h 

433.  To  have  fruit  in  greater  plenty,  lln    ii.iv  1 
Holy  u]>iiu    V'lung  stocks,   but  upon  dii.i- 
PBc;  for  they  will  bear  great  numbec-  d    j  ■ 
one  stock,  the  trc<-  cun  L.  , , 
ig  ycnriy  iii—n'  'I,,    , 

to  the  a.'r.-i..l.Li;..:.    . 
liOK    lr.,t     ...    -..■.,■-        I 
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-435.  It  bath  been  kocnm,  thai  a  frak-tne  biA  1 
up  ulmoBt  l/y  the  roots,  and  an  up  agma,  aad  &e  next  ja 
bare  exceedingly.     The   cause  of  tbJe  wae  aodn^  brt  li 
looiKiilti^  or  the  eardt,  irhicfa  rtnftiTteCh  a 
he  pmrUfied  more  dmn  h  i«  in  £ndt-tret«: 
no  filJr  remored  into  neir  gruond^  ab  fl 

43fi.   To  n-Tive  an  old  tree,  the  3ggiiigrfit« 
and  ajijJyiDg  new  mould  to  the  roots,  is  the  ny.     We  ace  ill 
ih&t  drau^t-uxen  jiot  into  &eafa  paatore  gather  new  and  Uak 
flush ;  and  in  all  things,  better  xiciiin:iiBCBi 
doth  hdp  to  rencv ;  espedallj'  if  k  be  not  «n]^  bettov ' 
changed,  and  diSering  from  the  farma^ 

437.  If  as  heih  he  cm  off  Aran  Ae  rootBia  Aeh 
winter,  and  l3ifls  the  eanh  be  trodden  and  benttai  d 
with  the  fool  and  spade,  the  roots  will  beoame  of  vaj  | 
mngnitade  in  smmiier.     The  reason  k,  fiw  tbat  the  i 
hmag  toAaiAoi  to  ooroe  up  in  the  ptant,  Etayeth  koeer  I 
rantt  and  »o  dHateth  iL     And  gaidcsieis  loe  to  trenj  dowa 
liiose  ground,  aha  they  have  i«>wa  oiuons,  or  fmya,  fc& 

438.  If  pasicvm  be  laid  below  and  aboot  Ae  bottom 
rcKrt,  it  aill  can^e  the  root  to  grow  lo  an  exeesave  li^ 
The  cause  is,  for  that  being  itself  of  a  epang^  e 
draweth  the  mo»tore  of  die  earth  to  it,  and  so  fieedelk 
rntA.  This  ia  of  greatest  nsc  fat  awa&,  tnrail»,  pazai^ 
rMTrata. 

439.  He  flluftii^  of  grotnid  is  a  tnesnE  to  better  tha 
and  {rait ;  boi  with  this  camion,  tfast  aD  thii^  ia  p 
when  dkej  are  advanced  to  the  better.    Tonr  nniwjj  «f I 
onght  to  be  in  a  tnore  barren  gronnd  iIbb  tkt  graunj  aii 
onto  yoo  remove  ibem.    So  all  gnons  jaefa  li   ' 
meaner  jawtuiga  to  better.    We  af«  aim,  tfcaA  h 
IcwglhcBiwh  Kfe,  b 
d>e  bndy  in  age :  nay.  ii 
hardest,  as  dandng  in  diid  Aaei,  i 

440.  It  kkth  been 
batlc,    K.th    drrwnrigte  5 
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441.  Shade  to  some  plants  conduceth  to  make  them  large 
lod  prosperous  more  than  sun ;  as  in  strawberries  and  bays,  &c. 
Therefore  amongst  strawberries  sow  here  and  there  some 
Wage-seed,  and  you  shall  find  the  strawberries  under  those 
leaves  far  more  large  than  their  fellows.  And  bays  you  must 
plant  to  the  north,  or  defend  them  from  the  sun  by  a  hedge- 
low;  and  when  you  sow  the  berries,  weed  not  the  borders  for 
the  first  half  year;  for  the  weed  giveth  them  shade. 

442.  To  increase  the  crops  of  plant*,  there  would  be  consi- 
dered not  only  the  increasing  the  lust  of  the  earth  or  of  the 
plant,  but  the  saving  also  of  that  which  is  spilt.  So  they  have 
lately  made  a  trial  to  set  wheat ;  which  nevertheless  hath  been 
left  off,  because  of  the  trouble  and  pains :  yet  so  much  is  true, 
that  there  is  much  saved  by  the  setting,  in  comparison  of  that 
irhich  18  sown,  both  by  keeping  it  from  being  picked  up  by 
hbds,  and  by  avoiding  the  shallow  lying  of  it,  whereby  much 
tihat  is.  sown  taketh  no  root. 

443.  It  is  prescribed  by  some  of  the  ancients,  that  you  take 
small  trees,  upon  which  figs  or  other  fruit  grow,  being  yet 
onripe,  and  cover  the  trees  in  the  middle  of  autumn  with  dung, 
Dntil  the  spring ;  and  then  take  them  up  in  a  warm  day,  and 
replant  them  in  good  ground ;  and  by  that  means  the  former 
four's  tree  will  be  ripe,  as  by  a  new  birth,  when  other  trees  of 
the  same  kind  do  but  blossom.*  But  this  seemeth  to  have  no 
great  probability. 

444.  It  is  reported,  that  if  you  take  nitre,  and  mingle  it  with 
■rater  to  the  thickness  of  honey,  and  therewith  anoint  the  bud 
•fter  the  vine  is  cut,  it  will  sprout  forth  within  eight  days. 
Ihe  cause  is  like  to  be,  (if  the  experiment  be  true,)  the  opening 
cxf  the  bud  and  of  the  parts  contiguous,  by  the  spirit  of  the 
nitre ;  for  nitre  is  (as  it  were)  the  life  of  vegetables. 

445.  Take  seed  or  kernels  of  apples,  pears,  oranges ;  or  a 
[leach,  or  a  plum-stone,  &c.,  and  put  them  into  a  squill,  (which 
U  like  a  great  onion,)  and  they  will  come  up  much  earlier  than 
in  the  earth  itself.  This  I  conceive  to  be  as  a  kind  of  grafting 
In  the  root ;  for  as  the  stock  of  a  graft  yieldeth  better  prepared 
Hoorishment  to  the  graft  than  the  crude  earth,  so  the  squill 
3oth  the  like  to  the  seed.  And  I  suppose  the  same  would  be 
done  by  putting  kernels  into  a  turnip  or  the  like ;  save  that  the 

*  Flioj,  «▼.  19.  This  paragraph  and  those  which  follow  it,  to  448.  inclusive,  are 
bten  ftom  Porta,  Nat  Mag.  iii.  a 
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vigarmB  sad  bm.     It  ibb;  be  tried  i 
jnittiiig  (mioD'^eeii  into  an  ooMm-bod,  wiiA  tfaenb;  (pcib^ 
wUl  bring  forth  »  larger  sad  esrikr  o 

446.  Tluj  prjcking  of  it  &uit  in  sereial  places,  wfaen  it 
olmiwt  at  Ilia  bi(;ncw,  and  belVice  it  ripenetii,  hath  been  pnctia 
with  MucceM,  to  ripen  thi:  (ruit  more  soddenly.  We  tee  t' 
ttamplu  of  till!  bilinii;  nf  na«pi  or  worms  npua  finiit,  wfaerd 

miuiifL-ntlf  ripeneth  tlio  sooner. 

447.  It  IN  rep<irted,  that  alffa  maritia  (sea-weed),  put  osd 
tiuirotiUofuolewiirtA,  and  (perhaps)  of  other  pUnt&,  will  furtl 
tfitfir  gn>wth.     The  virtue  (no  doubt)  hath  relation  to  a 

'hieh  is  a  ^reat  help  to  fertility. 

44!S.  It  hath  buun  practised,  to  cut  off  the  stalks  of  cucumbe 
Inimciliritplj-  ai'ter  their  bearing,  close  by  the  earth :  and  thi 
to  tinat  a  pretty  (inanttty  of  enrth  upon  the  plant  tli;»t  remained 
and  th*y  wiU  bear  thu  next  year  fruit  long  before  the  oriliMI 
tiini'.  The  cause  uiay  be,  for  that  the  ^p  goeth  dunn  i 
•o»n<ar,  and  if  not  spent  in  the  stalk  or  leaf,  which  renuuiM 
after  thfl  fruit.  Where  note,  that  the  dying  in  the  winteri 
thfi  root!  of  plants  that  are  annual,  wemeth  to  be  piutly  c 
by  the  OTDr-cxpcDcc  of  the  sap  into  atalk  and  leaves : 
bcllilit  prevcDted,  they  will  super-onnuale',  if  they  inland  « 

449.  The  pulling  off  many  of  the  blossoms  trom  a  6-uit-tB 
(hub  raako  the  fruit  fiurer.  The  cause  is  manitest ;  for  tl;at  i 
Mp  hath  thft  Irw  to  nourish.  And  it  is  a  ouuunoa  exp< 
that  if  you  do  not  pull  olT  some  blossoms  the  lirst  time  a  II 
bkwpwth,  it  will  bloaaom  itself  to  death. 

4Ml  It  w«t«  good  M  try  what  would  be  tbe  efiect.  if  all 
bbiww  mn  polled  from  a  firait-tree.  or  tbe  aeem 
ehwtant^Jwwfa,  fto.  fitm  a  wild  tiv^,  for  twu  yean  togt 
I  MnpiMMe  ibaltbe  tree  will  either  pot  forth  tbediirdyvrbi 
ami  nan  i4ettdfal  frsit :  ur  eke,  Ae  sane  nats,  laigcr  ll 
biwwi«  of  tbe  aap  ctored  q{v 

421.  It  katb  been  generi'T  r-oe^wi.  i 
will 
water  <^r  with  Aa^ 
wheat   wilh   waiv 
wbMb  nav  b«. 
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seed,  after  It  was  made  more  tender  by  the  warm  water^  might 
check  it 

452.  There  is  no  doubt,  but  that  grafting  (for  the  most  part) 
doth  meliorate  the  fruit.  The  cause  is  manifest ;  for  that  the 
nourishment  is  better  prepared  in  the  stock  than  in  the  crude 
earth ;  but  yet  note  well,  that  there  be  some  trees  that  are  said 
to  come  up  more  happily  from  the  kernel  than  from  the  graft ; 
as  the  peach  and  melocotone.  The  cause  I  suppose  to  be,  for 
that  those  plants  require  a  nourishment  of  great  moisture  ;  and 
though  the  nourishment  of  the  stock  be  finer  and  better  pre- 
rared,  yet  it  is  not  so  moist  and  plentiful  as  the  nourishment  of 
the  earth.  And  indeed  we  see  those  fruits  are  very  cold  fruits 
in  their  nature. 

453.  It  hath  been  received,  that  a  smaller  pear  grafted  upon 
»  fltock  that  beareth  a  greater  pear,  will  become  great.  But  I 
think  it  is  as  true  as  that  of  the  prime-fruit  upon  the  late  stock, 
■nd  e  converso  ;  which  we  rejected  before ;  for  the  scions  will 
govern.  Nevertheless  it  is  probable  enough,  that  if  you  can 
get  a  scion  to  grow  upon  a  stock  of  another  kind,  that  is  much 
moister  than  his  own  stock,  it  may  make  the  fruit  greater,  be- 
cause it  wiil  yield  more  plentiful  nourishment ;  though  it  is  like 
it  will  make  the  fruit  baser.  But  generally  the  grafting  is 
iipon  a  drier  stock ;  as  the  apple  upon  a  crab,  the  pear  upon  a 
thorn,  &c  Yet  it  is  reported,  that  in  the  Low  Countries  they 
^ill  graft  an  apple-scion  upon  the  stock  of  a  colewort,  and  it 
^ill  bear  a  great  flaggy  apple,  the  kernel  of  which,  if  it  be  set, 
^  be  a  colewort,  and  not  an  apple.  It  were  good  to  try 
whether  an  apple-scion  will  prosper,  if  it  be  grafted  uj)on  a 
sallow,  or  upon  a  poplar,  or  upon  an  alder,  or  upon  an  elm,  or 
upon  an  horse-plum,  which  are  the  moistest  of  trees.  I  have 
heard  that  it  hath  been  tried  upon  an  elm,  and  succeeded. 

454.  It  is  manifest  by  experience  that  flowers  removed  wax 
greater,  because  the  nourishment  is  more  easily  come  by  in  the 
We  earth.  It  may  be,  that  oft  regrafting  of  the  same  scion 
loay  likewise  make  fruit  greater ;  as  if  you  take  a  scion  and 
graft  it  upon  a  stock  the  first  year,  and  then  cut  it  ofl*  and 
graft  it  upon  another  stock  the  second  year,  and  so  for  a  third 
or  fourth  year,  and  then  let  it  rest,  it  will  yield  afterward,  when 
it  beareth,  the  greater  fruit 

Of  grafting  there  are  many  experiments  worth  the  noting, 
but  thoae  we  reserve  to  a  proper  place. 
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figs  better^  if  a  fig-tree,  when  Itbeginnetlito 
f ttt   fansK  haTe  his  top  cut  off.*     The  cause  is  plun,  for 
«T  -^nr  sftch  the  less  to  feed,  and  the  less  way  to  mount: 
nir  >:  -he  fig  will  come  somewhat  later,  as  was  formerlT 
rVe  jame  may  be  tried  likewise  in  other  trees. 
>  reported,  that  mulberries  will  be  fairer,  and  the 
.»i«e  iritdiul,  if  you  bore  the  trunk  of  the  tree  through  in 
*r*v  md  thrust  into  the  places  bored  wedges  of  some 
A5  turpentine,  mastic-tree,  guaiacum,  juniper,  &c 
nay  be,  for  that  adventive  heat  doth  cheer  up  the 
H^itf  ui\>*  oc  the  tree. 

wT.   It  is  reported,  that  trees  will  grow  greater,  and  bear 

:•  Ttr  >i;c.  if  you  put  salt,  or  lees  of  wine,  or  blood  to  the  root 

::u&s«  any  be  the  increasing  the  lust  or  spirit  of  the  root; 

siizi^  being  more  forcible  than  ordinary  composts. 

4J^  It  t?  reported  by  one  of  the  ancients^  that  artichokes 

^nl  3^  I^s*  prickly  and  more  tender,  if  the  seeds  have  their  tops 

.ttiilM  or  grated  off  upon  a  stone. 

^3*  Herbs  will  be  tenderer  and  fairer,  if  you  take  them  out 
'H  J^^  when  they  are  newly  come  up,  and  remove  them  into 
^w*  wti  K?tter  earth.  The  remove  from  bed  to  bed  w« 
^li^a  of  bt^fore ;  but  that  was  in  several  years ;  this  is  upon  the 
suautfo.  The  cause  is  the  same  with  other  removes  formerly 
uicQConed. 

4oO.  Coleworts  are  reported  by  one  of  the  ancients  to  prosper 
exceedingly,  and  to  be  better  tasted,  if  they  be  sometimes 
wacend  with  salt  water ;  and  much  more  with  water  mixed 
with  nitre*:  the  spirit  of  which  is  less  adurent  than  salt 

4i>l.  It  is  reported  that  cucumbers  will  prove  more  tender 
uml  vlalnty,  if  their  seeds  be  steeped  a  little  in  milk ;  the  cause 
mav  be*  for  that  the  seed  being  mollified  with  the  milk,  will  be 
too  weak  to  draw  the  grosser  juice  of  the  earth,  but  only  the 
finer.  The  same  experiments  may  be  made  in  artichokes  and 
other  seeds,  when  you  would  take  away  either  their  fla?hiness 
or  bitterness*  They  speak  also,  that  the  like  effect  followeth 
of  steeping  in  water  mixed  with  honey ;  but  that  seemeth  to 
me  not  so  probable,  because  honey  hath  too  quick  a  spirit 
462.  It  is  reported  that  cucumbers  will  be  less  watery,  and 

»  Forta*  N«.  Mag.  Ui.  19.  The  following  paragraphs,  to  462.  inclusive,  are  fro  J 
ttenne  chaiiter. 

*  y9XV\  CkopotL  xVL  ^.  *  Columella  is  Porta's  authority  for  thti 
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JDore  melon-like^  if  in  the  pit  where  you  set  them,  you  fill  it 
(halfway  up)  with  chaff  or  small  sticks,  and  then  pour  earth 
upon  them :  for  cucumbers,  as  it  seemeth,  do  extremely  affect 
moisture,  and  over-drink  themselves ;  which  this  chaff  or  chips 
Ibrbiddeth.  Nay,  it  is  further  reported,  that  if,  when  a  cucum- 
)cr  is  grown,  you  set  a  pot  of  water  about  five  or  six  inches 
iistance  from  it,  it  will  in  twenty-four  hours  shoot  so  much 
Ntt  as  to  touch  the  pot ;  which,  if  it  be  true,  it  is  an  experiment 
if  an  higher  nature  than  belongeth  to  this  title:  for  it  disco- 
rereth  perception  in  plants  to  move  towards  that  which  should 
lelp  and  comfort  them,  though  it  be  at  a  distance.  The 
indent  tradition  of  the  vine  is  far  more  strange :  it  is,  that  if 
roa  set  a  stake  or  prop  some  distance  from  it,  it  will  grow  that 
ray ;  which  is  far  stranger  (as  is  said)  than  the  other ;  for  that 
rater  may  work  by  a  sympathy  of  attraction ;  but  this  of  the 
itake  seemeth  to  be  a  reasonable  discourse. 

463.  It  hath  been  touched  before,  that  terebration  of  trees 
loth  make  them  prosper  better.  But  it  is  found  also  that  it 
naketh  the  fruit  sweeter  and  better.  The  cause  is,  for  that 
lotwithstanding  the  terebration,  they  may  receive  aliment 
efficient,  and  yet  no  more  than  they  can  well  turn  and 
ligest;  and  withal  do  sweat  out  the  coarsest  and  unprofita- 
Jest  juice' ;  even  as  it  is  in  living  creatures,  which  by  mode- 
"ate  feeding,  and  exercise,  and  sweat,  attain  the  soundest  habit 
jfbody. 

464.  As  terebration  doth  meliorate  fruit,  so  upon  the  like 
^^ason  doth  letting  of  plants  blood ;  as  pricking  vines  or  other 
'rees,  after  they  be  of  some  growth ;  and  thereby  letting  forth 
^  or  tears;  though  this  be  not  to  continue,  as  it  is  in  tere- 
bration, but  at  some  seasons.  And  it  is  reported  that  by  this 
wtifice  bitter  almonds  have  been  turned  into  sweet. 

465.  The  ancients  for  the  dulcorating  of  fruit  do  commend 
3wme's  dung  above  all  other  dung :  which  may  be  because  of 
Ae  moisture  of  that  beast,  whereby  the  excrement  hath  less 
acrimony ;  for  we  see  swine's  and  pig's  flesh  is  the  moistest  of 
fleshes. 

466.  I'        observed  by  some,  that  all  herbs  wax  sweeter. 


*  **  Nosiom  desudant  hiuiiOTein,  ut  In  animalibus  scpennmero  penpkere  licet"— 
Axtm  NaL  Mag.  UL  17. 

The  fDOawliig  pttBgrapbs,  to  467.  incluilve,  are  from  the  same  chapter,  and  the  neit 
lk*K^  Id  47€l  iBcioilve,  from  the  eleventh  chapter  of  the  same  hook. 
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both  in  smell  and  taste,  if  after  they  be  grown  up  some  rca- 
sonablc  time  they  be  cut,  and  so  you  take  the  latter  sprout 
The  cause  may  be,  for  that  the  longer  the  juice  stayeth  in  tbe 
root  and  stalk,  the  better  it  concocteth.  For  one  of  the  chid 
causes  why  grains,  seeds,  and  fruits,  are  more  nourishing  thai 
leaves,  is  the  length  of  time  in  which  they  grow  to  maturation 
It  were  not  amiss  to  keep  back  the  sap  of  herbs,  or  the  like 
by  some  fit  means,  till  the  end  of  summer;  whereby  (it  m 
be)  they  will  be  more  nourishing. 

467.  As  grafting  doth  generally  advance  and  roeliorat 
fruits,  above  that  which  they  would  be  if  they  were  set  ( 
kernels  or  stones,  in  regard  the  nourishment  is  better  coo 
cocted;  so  (no  doubt)  even  in  grafting,  for  the  same  csm 
the  choice  of  the  stock  doth  much ;  always  provided  that  it  b 
somewhat  inferior  to  the  scion ;  for  otherwise  it  dulleth  i 
They  commend  much  the  grafting  of  pears  or  apples  upo 
a  quince. 

468.  Besides  the  means  of  melioration  of  fruits  before  men 
tioned,  it  is  set  down  as  tried,  that  a  mixture  of  bran  ao 
swines-dung,  or  chaff  and  swines-dung,  (especially  laid  u 
together  for  a  month  to  rot)  is  a  very  great  nourisher  an 
comforter  to  a  fruit-tree. 

469.  It  is  delivered,  that  onions  wax  greater  if  they  b 
taken  out  of  the  earth,  and  laid  a  drying  twenty  days,  an 
then  set  again  ;  and  yet  more,  if  the  outermost  pill  be  take 
off  all  over. 

470.  It  is  delivered  by  some,  that  if  one  take  the  bough  o 
a  low  fruit-tree  newly  budded,  and  draw  it  gently,  withou 
hurting  it,  into  an  earthen  pot  perforate  at  the  bottom  to  k 
in  the  plant,  and  then  cover  the  pot  with  earth,  it  will  yield  i 
very  large  fruit  within  the  ground.  Which  experiment  i 
nothing  but  potting  of  plants  without  removing,  and  leavinj 
the  fruit  in  the  earth.  The  like  (they  say)  will  be  efFecte 
by  an  emi)ty  pot  without  earth  in  it,  put  over  a  fruit,  beinj 
propped  up  with  a  stake,  as  it  hangeth  upon  the  tree ;  and  th 
better,  if  some  few  pertusions  be  made  in  the  pot  Whereii 
l)i»sidea  the  defending  of  the  fruit  from  extremity  of  sun  o 
weather,  some  give  a  reason,  that  the  firuit,  loving  and  covetin: 
the  oi)en  air  and  sun,  is  invited  by  those  pertusions  to  sprca 
and  approach  as  near  the  open  air  as  it  can  ;  and  so  enlarge! 
in  magnitude. 


471.  AS  trees  in  ta^  mdaa(fygnMBd£,aretol>e?et  d«-p; 
•nd  m  wsteij  groonds,  more  daUinF.  And  in  all  treee,  wbeo 
tk^beiaBOTed,(eq)ecbny  frniMneB)  ove  oo^  to  be  taken 
AitdiendMoftike  trees  be  o(nsled(B6rtkaDdaoalli;&c.)  as 
^  alood  befive.'  TIk  ssme  U  aud  also  of  i(o»e  ovt  of  tlte 
qoiny,  to  make  it  more  durable;  tboogli  tliat  eeemetli  to  hare 
Ihi  reaeoa ;  because  the  stone  lletfa  not  so  near  tbe  sud,  as  tbc 
treegrowetlL 

472.  Timber  trees  in  a  coppice  wood  do  grow  better  than 
in  u  opat  field ;  botb  because  they  offer  not  to  ^read  so 
niodi,  but  sboot  op  still  in  height ;  and  chiefly  bccauf<e  they 
IK  defended  from  too  much  sun  and  wind,  which  do  check  the 
growth  of  all  fruit;  and  so  (no  doubt)  fmit-trees,  or  vines,  set 
upon  a  wall  against  the  son,  between  elbows  or  bnttresscs  of 
noDC,  ripen  more  than  a[^>on  a  pluo  wall. 

473.  It  is  eaid,  that  if  potado-roots  be  set  in  a  pot  filled 
*idi  earth,  and  then  the  pot  with  earth  be  set  likewise  wiihin 
the  ground  Eome  two  or  three  inches,  the  roots  will  p-ow 
greater  than  ordinarr.  The  canse  may  be,  for  that  having 
*anh  enoDgh  wiihin  the  pot  to  nourish  them,  and  then  being 

i  stopped  by  the  bottom  of  the  pot  from  putting  strings  down- 
ward, they  roust  needs  grow  greater  In  breadth  and  thickness. 
Aod  it  may  be,  that  all  seeds  or  roots,  potted  and  so  set  into 
the  earth,  will  prosper  the  better. 

474.  The  catting  off  the  leaves  of  radish,  or  other  roots, 
in  the  beginning  of  winter,  before  they  wither,  and  covering 
agiun  the  root  something  high  with  earth,  will  preserve  the 

'  root  all  winter,  and  make  it  bigger  in  the  spring  following, 
as  hath  been  partly  touched  before.  So  that  tliere  is  a  double 
use  of  this  cutting  off  the  leave?;  for  in  plants  where  the 
root  is  the  esculent,  as  radish  and  parsnips,  it  will  make  the 
'  root  the  greater ;  and  so  it  will  do  to  the  heads  of  onions.  And 
)  where  the  fruit  is  the  esculent,  by  strengthening  the  root,  it 
will  make  the  fruit  also  the  greater. 

475.  It  is  an  experiment  of  great  pleasure,  to  make  the 
leaves  of  shady  trees  larger  than  ordinary.  It  hath  been 
tried  (for  certain)  that  a  scion  of  a  weech-clm,  grafted  upon 
the  stock  of  an  ordinary  elm,  will  put  forth  leaves  almost 
as  broad  as  the  brim  of  one's  hat.  And  it  is  very  likely, 
that  as  in  fruit-trees  the  graft  makelh  a  greater  fruit ;  so  in 

'  Poitn,  Vllln.  iii.  14,  nn<l  16. 
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treca  tbat  hear  no  frtih,  h  wiO  make  tlie  guiki  1 
woold    be  tried   tberefore  in   trees  of  tbrt  Und  < 
bircli,  agp,  willow ;   and  especial^  &e  i 
Atj  call  nfaUow-tnlr  beeaose  of  tbe  plnviire  of  tl 

476.  The  bftireniMa  of  trees  W  acctdent,  < 
weakneM  of  the  soil,  seed,  or  root,  and  the  injnrj  of  ^t^^ 
ireatber,)  coneth  either  of  their  orer-groring  with  moas,  «:i>r 
their  bciog  hide-honad,  or  their  fdintiDg  too  deep,  or  by  Lsttii^Kg 
of  the  eap  too  nmch  into  the  leaTcs.  For  all  these  tliere  a^ere 
remedies  mentioned  before. 

Experiment*  in  contort  toitehing  compound  fmiu  and  Jiotr*rs—' 
We  9tre  that  in  living  creatures,  that  have  male  and  (5^ 
male,  there  is  copulation  of  several  kinds;   and  so  conipoui.^  J 
creaturt-s ;   aa  the  mule,  that  is  generated  betwixt  thi.-  hori^se 
mid   the    ams ;   and   some   other   compounds   ivhich    we  o^k-I' 
tnonstera,  though  nion-  rare;  and  it  is  held  that  that  pn>ver^t)< 
Africa  tnnj>er  alitpiid  moiufri  parit^,  comeih,  for  tliat  tl    ^^ 
founiaius  of  waters  there  being  rare,   divers  sorts  of  beas*^* 
come   from   several  parts  to  drink  ;   and  so  being  refrisshee^i 
fall   to   couple,  and   many   times  with  several   kinds.     Tfc^^ 
comp^mndiiig  or  mixture  of  kinds  in  plants  is  not  found  ouc: 
which  nevertheless,  if  it  be  possible,  is  more  at  conmiait 
than  that  of  living  creatures,  for  that  their  lust  requireih 
v«»Itmtary  motion  ;   wherefore  it  were  one  of  the  most  nobF 
exjivriments  touching  plants  to  find  it  out :  for  so  you  maj^ 
liavK  great  variety  of  new  fruits  and  flowers  yet  unkni 
firafting  doth  it  not.     That   mendeth  the  fruit,  or  doublet 
the  flowerH,  &c.,  but  it  hath  not  the  power  to   make 
kind.     For  the  scion  ever  over-ruleth  the  stock. 

477.  It  hath  been  ect  down  by  one  of  the  ancients,  that  ifl 
ynu  take  two  twigB  of  several  fruit-trees,  and  flat  them  on  thtf 
niden,  and  then  l)iiid  tlicm  close  together  and  set  them  in  the 
ground,  thoy  will  come  up  in  one  stock ;  but  yet  they  will  [lut 
forth  their  scvend  fruita  witliout  any  commixture  in  the  fruit. 
Wherein  note  (by  the  way)  that  unity  of  contlnuauce  is  e 
to  procure  than  unity  of  species.  It  is  reported  aldo  that  vines 
of  rod  imd  white  grapes,  being  set  in  the  ground,  and  the  upper 

'  Eriuin.  Ailng.  II 
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I^Brta  being  fiatted  and  bound  cloae  together,  will  put  forth 
gnpee  of  the  several  coloura  upon  the  same  branch,  and  grape- 
stones  of  several  colours  within  the  ^ame  grape  ;  but  the  moro 
after  a  year  or  two ;  the  unity  {as  it  seemelh)  growing  more 
perfect.  And  thia  will  likewise  help,  if  from  the  first  uniting 
they  be  often  watered ;  for  all  moisture  helpeth  to  union.  And 
it  is  prescribed  al:^  to  bind  the  bud  as  soon  as  it  cometh 
forth,  as  well  as  the  stock;  at  the  leaat  for  a  time.' 

478.  They  report  that  divers  seeds,  put  into  a  clout  and 
laid  in  earth  well  dunged,  will  put  up  plants  contiguous; 
which  afterwards  being  bound  in,  their  shoots  will  incorporate. 
The  like  is  said  of  kernels  put  into  a  bottle  with  a  narrow 
mouth,  filled  with  earth. 

479.  It  is  reported  that  young  trees  of  several  kinds,  set 
contiguous  without  any  binding,  and  very  often  watered)  in  a 
Eniitful  ground,  with  the  very  luxury  of  the  trees  will  incorpo- 
rate and  grow  together.  Which  seemeth  to  me  the  likeliest 
means  that  hath  been  propounded  ;  for  that  the  binding  doth 
hinder  the  natural  swelling  of  the  tree ;  which,  while  it  ia  in 
motion,  doth  better  unite. 

Experiments  in  comort  touching  the  sympathy  and  antipathy  of 
plants. 

There  are  many  ancient  and  received  traditions  iind  ob- 
8er\'ations  touching  the  sympathy  and  antipathy  of  plants ; 
for  that  some  will  thrive  best  growing  near  others  ;  which 
they  impute  to  sympathy  ;  and  some  worse  ;  which  they  ini- 
piitc  to  antipathy.  But  these  are  idle  and  ignorant  conceits, 
and  forsake  the  true  indication  of  the  causes ;  as  the  most 
part  of  experiments  that  concern  sympathies  and  aDtlpathicM 
do.  For  as  to  plants,  neither  is  there  any  such  secret 
friendship  or  hatred  as  they  imagine  ;  and  if  we  should  be 
content  to  call  it  sympathy  and  antipathy,  it  is  utti^rly  min- 
taken  ;  for  their  sympathy  is  an  antipathy,  and  their  tttiti- 
pathy  is  a  sympathy  :  for  it  is  thus ;  Wlieresoever  one  plant 
draweth  such  a  particular  juice  out  of  the  earth,  as  it  (jualifteth 
the  earth,  so  as  that  juice  which  reiuaineth  is  lit  for  the  other 
plant ;  there  the  neighbourhood  doth  good  ;  becauae  the  nou- 
rishments are  contrary  or  several  ;   but  where  two  plants 

■  Port!,  KM.  H«s-  UL  *■     "^^  "Ot  (**>  pu»<np>>*  >n  >^Mn  th«  nUi  clu[>t*r. 
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itniiK  niucij  ikt-  «Biuir  iaiR.  iJint  iift' 
iuT  tne  OMh  decenRCtL  dii:'  otiMi.' 

•iHti.  xm;  'iusreiiin,.  til  liimur  ^Ids:  ■■> 
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him  aL  tnin^  tiix:  ^ru^  Irc'  tttem:  ar  jrmctBBBfc.  t' 
ariifii'  >  anil  «ud.  tree-  Sr  -cpreu:  liteir  ToaiF  ■!■!  fhi  lof »  of  ike 
vfTiKmd.    'fk*  tkt  tntBvnnn  it  ho:  an  uuuu .  MIm^^  "flKi^ireiit 
ancienliv  icceired.  -u-  the  Tine  onrr^:  fan:  ir  m  m  LmunviD 
aiT^' outer  piaDt :  betana.  k.  annretL  Etraggtr  jjg-JrtiMT  jniee  m 
^  eirtL.     And  i:  r  bemt  tba:  ibr  tId^.  win  h  cnqiedi 
sear  tite  coiewon.  iTiLxam  jnrflv:  tiii^iiisT  IslnaBBttliere 
h  fiadetL  wotpt  nomkimaegr :  tor  tiHogr.  tfae  :wmK  ht  whert 
IT  trau.  Te:  .1  doab'   im-  uin:  iriL  bend  a?  r  —■lirtHiiL 

4f{l.  Wiiert  Tiisxt^  art  o:  «*Fe2!aI  uxoBm^mai  danr  «pven! 
iuieer  ^'kin  o:  tnv  esrtL.  taer:  lar  iiitt:  beoi  aid  )'&e  oae  «Bt  b^ 
Ukt  otner  itetnetL :  ar  ii  i^  se:  d«Kirz:  bv  drvo?  of  "fte  aacieiiK. 
taa^  TDt  AotL  pn»6fier  nuiob.  ami  becnmetti  -mtigti,  if  it  be  <e^ 
bv  1^  ii^r-trec" :  xdiid.  *  vt-  oonceh^*  i^  eanaed  aot  Ifv  TcasoD  of 
frieDdoii}^.  bu:  hy  extracxkai  c:  &  ooatxzn-  jmee:  the  am' 
drawiar  raxcv  ii:  t»  resnl:  vireei.  tbe  otber  bitter.  Si>  tky 
iu\t  - -•  d'\r:  li^evri^t.  tua:  i.  r««?-  ee:  ca- ijarik'  is  »weeicr'': 
A. :....:    '.'.k-'..i-     uli'    ik.  itocaut*-.    ri;     mar-,   lend  iuicc  of  the 

t'si.  T.-:r    ^v^    *e.    xijii.:;t-f:jv.  ui:.:  icfr.    be   eertaic  canr 

T.   \v-:t-  x-.^.r-:.   (  ^m-    -viaun.  ci   iievc:    :i.    •"•tixsr  places  xiiiitsc 

:»i  •■   ».  — ,    V.:-    -ir.r   ;;n;«iuj^:  r^ri:  :  :x.-  :ii-.  cjiur*bottic.  &  kixtfl 

V.''  .V    1,1  .-vr 'i**   «^L.  T'OT-'v.aikl  rmniiorv.     Kehiie?  can 

::»v  t»  '.    7\s-j:.   : :   x'tv.    o.i::n:'?'    •     tii'    rrrri:iiiJ.  bv  Tiiomriung 

.':  :  ■•!'>   ':  ■     .^'l--     t,-:    ::   tn     r"i'iT««^.  l»f   falirt\i-   and  mtfnvm. 
:»:  •     M      'i  •-  <MVT       •!  «  r-  i*  SI:  '.'■.    <!»pn.  ti"  bv  the  ooni  thai 

4**^.   This  ftr>>r^vu'-t*i\,.  V  r  tn»i;i«str..  ia.-  i"   i<  very  probftbic^ 


r''.v\..  ^vk  ;     «,  7i-.tK»K'     •H.r  rh     .-n'-w  .7-    hk     tr    Tint .  Twnitfe^ « tair 

MiT»i*'.   «v    »ii-»^»«j-.       ^   «imn^-  Mfmrn-cTftn^    h**  U--  t*ji**Miftar  Mrinc  in  S>dtb 

\mi*fp->  »»».»•  th^.  cMifiA  fill*  ».,h-  Mt,4  f    •i^..     .  .  th-    n«inu:-  *ni«  :   IBi  tmtti  ktWL 
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if  tf  gresl  vtt  fi>r  the  meliorating  of  taste  In  truits  and 
ealeat  beAsy  and  of  the  scent  of  flowers.  For  I  do  not 
inACy  bat  if  the  fig-tree  do  make  the  rue  more  strong  and 
bnter  (as  the  aodenta  have  noted),  good  store  of  me  planted 
abet  the  fig-tree  will  make  the  fig  more  sweet.  Now  the 
tMtei  tliat  do  most  oflfend  in  firoits  and  herbs  and  roots,  arc 
lidia;  haidi,  sour,  and  Ti-aterish  or  flashy.  It  were  good 
tfceiefinre  to  make  the  trials  following. 

484.  Take  wormwood,  or  me.«  and  set  it  near  lettuce,  or 
tokSarjy  or  artichoke;  and  see  whether  the  lettuce,  or  the 
cdeflorjr,  &c.,  become  not  the  sweeter. 

485.  Take  a  service-tree,  or  a  cornelian-tree,  or  an  elder- 
tree,  which  we  know  have  fruits  of  harsh  and  binding  juice, 
sod  set  them  near  a  vine  or  fig-tree,  and  see  whether  the 
giapes  or  figs  will  not  be  the  sweeter. 

486.  Take  cucumbers  or  pumpions,  and  set  them  (here  and 
there)  amongst  musk-melons,  and  see  whether  the  melons  will 
iK)t  be  more  winy,  and  better  tasted.  Set  cucumbers  likewise 
Mnongst  radish,  and  see  whether  the  radish  will  not  be  made 
the  more  biting. 

487.  Take  sorrel,  and  set  it  amongst  rasps,  and  see  whether 
the  rasps  will  not  be  the  sweeter. 

488.  Take  common  briar,  and  set  it  amongst  violets  or  wall- 
flowers, and  see  whether  it  will  not  make  the  violets  or  wall- 
flowers sweeter,  and  less  earthy  in  their  smell.  So  set  lettuce 
or  cucumbers  amongst  rosemary  or  bays,  and  see  whether  the 
roeemary  or  bays  will  not  be  the  more  odorate  or  aroniatical. 

489.  Contrariwise,  you  must  take  heed  how  you  set.  herbs 
together,  that  draw  much  the  like  juice.  And  therefore  I  think 
rosemary  will  leese  in  sweetness,  if  it  be  set  with  lavender  or 
bays,  or  the  like.  But  yet  if  you  will  correct  the  strength  of 
an  herb,  you  shall  do  well  to  set  other  like  herbs  by  him  to  Uilic 
him  down ;  as  if  you  should  set  tansey  by  angelica,  it  may  be 
the  angelica  would  be  the  weaker,  and  fitter  for  mixture  in  per- 
fume. And  if  you  should  set  rue  by  common  wormwood,  it  may 
be  the  wormwood  would  turn  to  be  liker  Iloman  wormwood. 

490.  This  axiom  is  of  large  extent ;  and  therefore  would  ho. 
severed  and  refined  by  trial.  Neither  must  you  expect  to 
have  a  gross  difference  by  this  kind  of  culture,  but  only  further 
perfection* 

491.  Trial  would   be   also   made   in   herbs   poisonous   and 
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purgativo,  whooe  til  quality  perhaps  may  be  digcbarged  or  at- 
tempered,  by  eettrng  stronger  poiaons,  or  pui^tives,  by  them. 
■192.  It  is  reported,  that  the  shrub  called  Our  La^iet  Se^ 
(which  is  a  kind  of  briony)  and  coleworts,  set  near  together, 
one  or  both  will  die.  The  canae  is,  for  that  they  be  both  gre^ 
depredators  of  the  earth,  and  one  of  them  etarreih  the  otfacr, 
Tlie  like  is  said  of  reed  and  a  brake;  both  which  are  an 
oiilent ;  and  therefore  the  one  deceiveth  the  other.  And  d 
like  of  hemlock  and  rue;  both  which  draw  strong  juices. 

493.  Some  of  the  ancients,  and  likewise  divers  of  the  modtf 
writer?  that  have  labonred  in  natural  magic,  have  noted  a  sji 
pathy  between  the  sun,  moon,  and  some  principal  Etars,  ai 
certain  herbs  and  plants.'  And  so  they  have  denomiiuuctf 
some  herbs  tttlar,  and  romc  lunar ;  and  such  Uke  toys  put  in! 
great  words.  It  is  manifest  that  there  are  some  flowers  ihil 
have  re^>eet  to  the  sun ;  in  two  kinds ;  the  one  by  openii^  si 
(4tntl>»{;,  and  the  other  by  bowin";  and  Inclining  tiie  boA 
For  mary^lds.  tulippa's,  pimpernel,  and  indeed  most  flowoi^ 
do  open  or  spread  their  leaves  abroad  when  the  sun  diineA' 
{icrene  and  fiiir:  and  aptin  (in  some  part)  close  iitem  «■  gitli^ 
thoni  inward,  cither  towards  ni^ht.  or  when  tlie  sky  is  ant- 
(■ast.  Of  this  there  needeUt  no  sadi  solemn  reason 
assi^od.  as  to  say  that  thpy  rejoice  al  the  pnaa>et  of  d» 
mn,  and  ntonm  at  the  abaonoe  thereof.  For  it  is  nosln^  d 
but  a  little  loading  of  the  lca^'«$  and  swclfing  Uiem  at  d 
KntTom  with  the  moisture  of  the  air;  whereas  tbe  dry  air  dwt 
oxtfind  them.  And  they  make  it  a  piece  of  tbe  wander,  iM 
guden  clavcr'  will  hide  the  stalk  when  the  sun  sheweth  br^i' 
which  is  nothtiic  but  a  full  expansion  of  tbe  leaves.  Ford* 
bowing;  mkI  inclining  lite  head,  it  is  found  in  thr  gT>eat  fiowfffl 
the  »>iin.  in  mwrygolds.  wan-wort,  nwllmr  flowers,  and  otbtn: 
The  e>aui<«  is  somewhat  more  ohscore  than  the  fomter;  1m>  ' 
take  it  to  bo  no  other,  but  that  the  part  gainst  wtucli  the  Ml 
biNtteih  waxeth  mon-  fii-ni  and  flaocid  in  the  stalk,  aad  thefcliT 
le<*  able  io  support  the  floww. 

494.  What  a  bnlc  mrastare  will  do  in  ve^etaUeft,  f^ 
though  tl)e\'  he  dead  and  ne^avd  from  the  earth,  ajfiouiA 
woU  in  the  experimrat  of  juifgiltia.     lUey  take  du  head  d 
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« tat;  wbirh  (if  you  mark  it  well)  is  wreatlw^  at  ihe  bottom. 
uid  one  smooth  entire  stravr  at  tbe  top.  Tliey  lake  only  tlie 
pan  tliat  is  wreathed,  and  cut  off  the  other,  leaving  the  bean! 
half  the  breadth  of  a  finger  in  length.  Then  thcj  make  a  little 
cross  of  a  quill,  long-waye  of  that  part  of  the  quill  whieh  hath 
the  (lith;  and  cro^-ways  of  that  piece  of  the  quill  without 
ptb;  the  whole  cross  being  the  breadth  of  a  finger  high.  Then 
tley  prick  the  bottom  where  the  pith  is,  and  thereinto  they  put 
the  oaten-beard,  leaving  half  of  it  sticking  forth  of  the  quill : 
thea  Ibey  take  a  little  white  box  of  wood,  to  deceive  men,  aii  if 
mnewliat  ia  the  box  did  work  the  r<?at;  in  which,  witli  a  pin, 
ft*y  make  a  little  hole,  enough  to  take  the  beard,  but  not  to  let 
tlie  cross  sink  down,  but  to  stick.  Then,  likewise  by  way  ol 
imposture,  tliey  make  a  question ;  as,  ^\Tio  is  the  fairest  woman 
in  the  company?  or.  Who  hath  a  glove  or  card?  and  c&u^ 
■oUher  to  name  divers  persons ;  and  upon  every  naming  they 
Hkik  the  cross  in  the  box,  having  first  put  it  towards  their 
mnilb,  as  if  they  charmed  it;  and  the  cross  stirrcth  not ;  but 
"hen  they  come  to  the  person  that  they  would  take,  as  they 
liold  the  cross  to  their  mouth,  they  touch  the  beard  with  the  tip 
<^  their  tongue  and  wet  it ;  and  so  stick  the  cross  in  the  bo.i ; 
»ad  then  you  shall  see  it  turn  finely  and  softly  tliree  or  four 
tuma;  which  is  caused  by  the  uutwimng  of  the  beard  by  the 
iioisture.  You  may  see  it  more  evidently,  if  you  stick  the 
woss  between  your  fingers  instead  of  the  box ;  and  therefore 
you  may  see  that  this  motion,  which  is  effected  by  so  little 
Wet,  is  stronger  than  the  closing  or  bending  of  the  head  of  a 
niarygold. 

495.  It  is  reported  by  some  that  the  herb  called  roxa  tolii  ' 
(whereof  they  make  strong  waters)  will  at  the  noon-day,  when 
the  sun  shineth  hot  and  bright,  have  a  great  dew  u]>on  it;  and 
therefore  that  the  right  name  ia  ros  solis ;  which  they  impute 
lo  a  delight  and  sympathy  tluit  it  hath  with  the  sun.  Men 
I'uTOur  wonders.  It  were  good  first  to  be  sure  that  the  dew 
lliat  is  found  upon  it  be  not  the  dew  of  the  morning  preserved, 
when  the  dew  of  other  herbs  is  breathed  away  ;  for  it  hath  a 
nnooth  and  thick  leaf,  that  doth  not  discharge  the  dew  bo  soon 
Other  herbs  that  are  more  sjiungy  and  porous.  Aud  it  may 
be  purslnne,  or  some  other  herb,  dotli  the  like,  and  is  not 
marked.     But  if  it  be  tro  that  it  liath  more  dew  at  noun  than 

'  Drown  rotunilltolit     Thp  EnglUb  ilomf  is  Sundew. 
I'OL.  n.  K  K  ^M 
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in  the  morning,  tben  sure  it  seemeth  to  be  an  exndati 
herb  itself;  as  plums  sweat  when  they  are  set  into 
for  you  will  not  (I  hope)  think  that  it  is  like  Gideon 
wool,  that  the  dew  should  fall  upon  that  and  no  whei 

496.  It  is  certain,  that  the  honey-dews  are  found 
oak-leaves  than  upon  ash,  or  beech,  or  the  like :  bi 
any  cause  be  from  the  leaf  itself  to  concoct  the  dew, 
it  be  only  that  the  leaf  is  close  and  smooth,  (and 
drinkcth  not  in  the  dew,  but  preserveth  it,)  may  b 
It  would  be  well  inquired,  whether  manna,  the  drug 
upon  certain  herbs  or  leaves  only.     Flowers  that 
sockets  do  gather  in  the  bottom  a  kind  of  honey, 
suckles,  (both  the  woodbine  and  the  trefoil,)  lilies,  ai 
And  in  them  certainly  the  flower  beareth  part  with  1 

497.  The  experience  is,  that  the  froth  which  they 
scare  (being  like  a  kind  of  spittle)  Is  found  but  uj 
herbs,  and  those  hot  ones ;  as  lavender,  lavender-cc 
hyssop,  &c.  Of  the  cause  of  this  inquire  furth 
seemeth  a  secret.  There  falleth  also  mildew  upon 
smutteth  it;  but  it  may  be  that  the  same  falleth 
other  herbs,  and  is  not  observed. 

498.  It  were  good  trial  were  made,  whether  the  gr^ 
between  plants  and  water,  which  is  a  principal  noiii 
them,  will  make  an  attraction  at '  distance,  and  no 
only.  Therefore  take  a  vessel,  and  in  the  middle  of 
false  bottom  of  coarse  canvas :  fill  it  with  earth 
canvas,  and  let  not  the  earth  be  watered ;  then  sow 
seeds  in  that  earth ;  but  under  the  canvas,  some  hal 
the  bottom  of  the  vessel,  lay  a  great  spunge  thoro 
in  water ;  and  let  it  lie  so  some  ten  days ;  and  see  n> 
seeds  will  sprout,  and  the  earth  become  more  moi 
epunge  more  dry.  The  experiment  formerly  mentic 
cucumber  creeping  to  the  pot  of  water,  is  far  stn 
this. 

Experiments  in  consort  touching  the  making  herbs  a 

medicinahle. 

499.  The  altering  of  the  scent,  colour,  or  taste  c 
infusing,  mixing,  or  letting  into  the  bark  or  root  < 
herb,  or  flower,  any  coloured,  aromatical,  or  mod 

^    Ot  ia  Uie  original.  —  /.  S, 
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Stance,  are  but  fancies.  The  cause  is,  for  that  those  tilings 
baye  passed  their  period,  and  nourish  not.  And  all  alteration 
of  vegetables  in  those  qualities  must  be  by  somewhat  that  is  apt 
to  go  into  the  nourishment  of  the  plant.  But  this  is  true,  that 
where  kine  feed  upon  wild  garlic,  their  milk  tasteth  plainly  of 
the  garlic ;  and  the  flesh  of  muttons  is  better  tasted  where  the 
dieep  feed  upon  wild  thyme,  and  other  wholesome  herbs.  Galen 
ahospeaketh  of  the  curing  of  the  scirrus  of  the  liver,  by  milk  ot 
iODw  that  feedeth  but  upon  certain  herbs  ^ ;  and  honey  in  Spain 
noeUeth  (apparently)  of  the  rosemary,  or  orange,  from  whence 
the  bee  gathereth  it :  and  there  is  an  old  tradition  of  a  maiden 
tbat  was  fed  with  napellus  (which  is  counted  the  strongest 
poison  of  aU  vegetables)  which  with  use  did  not  hurt  the  maid, 
but  poisoned  some  that  had  carnal  company  with  hcr.^  So  it 
ifl  observed  by  some,  that  there  is  a  virtuous  bczoar,  and 
another  without  virtue,  which  appear  to  the  show  alike :  but 
the  virtuous  is  taken  from  the  beast  that  feedeth  upon  the 
mountiuns,  where  there  are  thcriacal  herbs,  and  that  without 
virtue,  from  those  that  feed  in  the  vallies  where  no  such  herbs 
are.  Thus  far  I  am  of  opinion :  that  as  steeped  wines  and  beers 
are  very  medicinal ;  and  likewise  bread  tempered  with  divert 
powders ;  so  of  meat  also  (as  flesh,  fish,  milk,  and  eggs),  that 
Aey  may  be  made  of  great  use  for  medicine  and  diet,  if  the 
beasts,  fowl,  or  fish,  be  fed  with  a  special  kind  of  food  fit  for 
tbe  disease.  It  were  a  dangerous  thing  also  for  secret  cm- 
poiflonments.  But  whether  it  may  be  applied  unto  plants  and 
berbs,  I  doubt  more ;  because  the  nourishment  of  them  is  a 
nw)re  common  juice;  which  is  hardly  capable  of  any  special 
qiudity,  until  the  plant  do  assimilate  it 

500.  But  lest  our  incredulity  may  prejudice  any  profitable 
operations  in  this  kind,  (especially  since  many  of  the  ancients 
bave  set  them  down,)  we  think  good  briefly  to  propound  the 
four  means  which  they  have  devised  of  making  plants  mcdicin- 
able,*  The  first  is  by  slitting  of  the  root,  and  infusing  into  it 
the  medicine ;  as  hellebore,  opium,  scammony,  treacle,  &c.,  and 

'  Galen  In  sereral  places  tpeaks  of  the  medicinal  qualities  wliich  milk  may  derive 
^  tbe  hertw  on  which  the  cow  has  fed,  but  I  have  not  found  the  passage  to  which 
^*cw  appears  to  refer. 

*  See  for  this  story  Mercurlalis  "  Do  venenis  et  morbis  vcncnosis ;  **  who  refers  to 
Avfctmia  *'Dt  viribus  cordis,  1.10."  It  occurs  in  the  GeUa  Romanorum ;  and  War. 
^  In  tab  note  refers  for  it  to  the  28th  chapter  of  the  Secreta  Seeretorum^  a  treatise 
■cribsd  in  fbe  middle  ages  to  Aristotle. 

'  ill  these  metliodB  are  menUoned  by  Porta,  NuL  Mag,  liL  20. 
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then  binding  it  up  again.  Tins  seemeth  to  me  the  least  p 
bable ;  because  the  root  draweth  immediately  from  the  ear 
and  so  the  nourishment  is  the  more  common  and  less  qualifi( 
and  besides,  it  is  a  long  time  in  going  up  ere  it  come  to 
fruit.  The  second  way  is,  to  perforate  the  body  of  the  tr 
and  there  to  infuse  the  medicine ;  which  is  somewhat  bett* 
for  if  any  virtue  be  received  from  the  medicine,  it  hath  the  I 
way,  and  the  less  time,  to  go  up.  The  third  is,  the  stoe|)i 
of  the  seed  or  kernel  iyi  some  liquor  wherein  the  medicine 
infused :  which  I  have  little  opinion  of,  because  the  seed 
doubt)  will  not  draw  the  parts  of  the  matter  which  have  t 
J  ropriety :  but  it  will  be  far  the  more  likely  if  you  mingle  ll 
medicine  with  dung ;  for  that  the  seed  naturally  drawing  tl 
moisture  of  the  dung,  may  call  in  withal  some  of  the  proprie<i 
The  fourth  is,  the  watering  of  the  plant  oft  with  an  infusion  ( 
the  medicine.  This,  in  one  respect,  may  have  more  foro 
than  the  rest ;  because  the  medication  is  oft  renewed ;  where* 
the  rest  are  applied  but  at  one  time ;  and  therefore  the  virfw 
may  the  sooner  vanish.  But  still  I  doubt  that  the  root  is 
somewhat  too  stubborn  to  receive  those  fine  impressions;  and 
besides  (as  I  have  said  before)  they  have  a  great  hill  to  go  up. 
I  judge  therefore  the  likeliest  way  to  be  the  perforation  of  the 
body  of  the  tree  in  several  places,  one  above  the  other;  and  tie 
filling  of  the  holes  with  dung  mingled  with  the  medicine;  and 
the  watering  of  those  lumps  of  dung  with  squirts  of  an  infiisioD 
of  the  medicine  in  dunged  water,  once  in  three  or  four  dayft 
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Experiments  in  consort  touching  curiosities  about  fruits  and 

plants. 

Our  experiments  we  take  care  to  be  (as  we  have  often  said) 
rither  experimenta  fructifera  or  lucifera  ;  either  of  use  or 
of  discovery:  for  we  hate  impostures,  and  despise  curiosities. 
Yet  because  we  must  apply  ourselves  somewhat  to  others,  we 
will  set  down  some  curiosities  touching  plants. 

501.  It  is  a  curiosity  to  have  several  fruits  upon  one  tree  ^ ; 
«iid  the  more,  when  some  of  them  come  early,  and  some  come 
*ate;  so' that  you  may  have  upon  the  same  tree  ripe  fruits  all 
summer.  This  is  easily  done  by  grafting  of  several  scions  upon 
several  boughs  of  a  stock,  in  a  good  ground,  plentifully  fed. 
So  you  may  have  all  kinds  of  cherries,  and  all  kinds  of  plums, 
^d  peaches,  and  apricots,  upon  one  tree ;  but  I  conceive  the 
diversity  of  fruits  must  be  such  as  will  graft  upon  the  same 
stock.  And  therefore  I  doubt  whether  you  can  have  apples, 
^r  pears,  or  oranges,  upon  the  same  stock  upon  which  you  graft 
plums. 

502.  It  is  a  curiosity  to  have  fruits  of  divers  shapes  and 
^gure:'.*  This  is  easily  performed,  by  moulding  them  when  the 
^niit  is  young,  with  moulds  of  earth  or  wood.  So  you  may  have 
^^cumbers,  &c.,  as  long  as  a  cane  ;  or  as  round  as  a  sphere ;  or 
^oxmed  like  a  cross.  You  may  have  also  apples  in  the  form  of 
P^ars  or  lemons.     You  may  have  also  fruit  in  more  accurate 

'  INwta,  Hat  Mag.  HI.  19. 
^  '  Set  Vtttit  lU.  is. ;  ftom  whom  the  sabstance  of  this  and  the  next  two  paragrapha 
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6giirRS,  ad  we  said  of  men,  beasts,  or  birds,  according  ns  yo«a 
moke  the  moulJs.  WbereiQ  you  niu^t  understand,  that  yo »» 
make  the  mould  big  enough  to  contain  the  whole  fruit  whe:ra 
it  is  grown  to  the  greatest :  for  else  you  will  choke  the  spread- 
ing of  the  fruit ;  which  otherwise  would  spread  ifaelf,  and  fil  1 
the  concave,  aud  so  be  turned  into  the  shape  desirad ;  as  it  is  ix^ 
mould-works  of  liquid  things.  Some  doubt  may  be  conceivet3, 
that  the  keeping  of  the  sun  from  the  fruit  may  hurt  it :  bi»fc 
there  !s  ordinary  experience  of  fruit  that  groweth  covered— 
Qucere  also,  whether  some  small  holes  may  not  be  made  in  tlvc^ 
wood  to  let  in  the  sun.  And  note,  that  it  were  best  to  mak:* 
the  moulds  partible,  glued  or  cemented  together,  that  you  nin.^ 
open  them  when  you  take  out  the  fruit. 

303.  It  is  a  curiosity  to  have  inscriptions  or  engravings  L  J 
fruit  or  trees.     This  is  easily  performed,  by  writing  with     = 
needle,  or  bodkin,  or  knife,  or  the  like,  when  the  fruit  or  tre 
are  young ;    for  as  they  grow,  so  the  letters  will  grow  roo 
large  and  graphical. 

Teuerisque  mens  incidere  unores 
Arboribus;  crescent  ills,  crescetis  aiaores.' 

I    504.  Yon  may  have  trees  apparelled  with  flowers  or  her! 
by  boring  holes  in  the  bodies  of  them,  and  putting  into  the 
earth  holpcn  with  muck,  and  setting  seeds,  or  slips,  of  violet 
stra wherries,  wild    thyme,   camomile,  and    such  like, 
earth.     Wherein  they  do  but  grow  in  the  tree  as  tliey  do 
pots ;  though  (perhaps)  with  some  feeding  from  the  trees, 
would  be  tried  also  with  shoots  of  vines,  and  roots  of  red 
for  it  may  be  they  being  of  a  more  ligneous  nature,  will  i: 
porate  with  the  tree  itself. 

505,  It  is  an  ordinary  curiosity  to  form  trees  and  shi 
(as  rosemary,  juniper,  and  the  like,)  into  sundry  shapes ;  wl*"" 
is  done  by  moulding  them  within,  and  cutting  them  with«:> 
But  they  are  but  lame  thingiJ,  being  too  small  to  keep  fiu'i 
Great  castles  made  of  trees  upon  frames  of  timber,  with  tui 
and  arches,  were  anciently  matters  of  munificence. 

506.  Amongst  curiosities  I  shall  place  coloration,  thoi 
it  be  somewhat  better :  for  beauty  in  flowers  is  their  p 
eminence.  It  is  observed  by  some,  that  gilly-flowers,  BWt 
Williams,  violets,  that  are  coloured,  if  they  be  oegitotedi  I 
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Beither  watered,  nor  new  moulded,  nor  transplanted,  will  turn 
white  J  And  it  is  probable  that  the  white  witli  much  culture 
may  turn  coloured.  For  this  is  certain,  that  the  white  colour 
Cometh  of  scarcity  of  nourishment ;  except  in  flowers  that  are 
onlj  white,  and  admit  no  other  colours. 

507.  It  is  good  therefore  to  see  what  natures  do  accompany 
what  colours ;  for  by  that  you  shall  have  light  how  to  induce 
colours,  by  producing  those  natures.  Whites  are  more  in- 
odorate  (for  the  most  part)  than  flowers  of  the  same  kind 
cdoored;  as  is  found  in  single  white  violets,  white  roses, 
white  gilly-flowers,  white  stock-gilly-flowers,  &c.  We  find 
ako  that  blossoms  of  trees,  that  are  white,  are  commonly  in- 
odorate;  as  cherries,  pears,  plums;  whereas  those  of  apples, 
crabs,  almonds,  and  peaches,  are  blushy,  and  smell  sweet  Thj 
cause  is,  for  that  the  substance  that  maketh  the  flower  is  of  the 
liiiimest  and  finest  of  the  plant;  which  also  maketh  flowers  to 
be  of  so  dainty  colours.  And  if  it  be  too  sparing  and  thin,  it 
attaineth  no  strength  of  odour ;  except  it  be  in  such  plants  as 
are  very  succulent ;  whereby  they  need  rather  to  be  scanted  in 
tiieir  nourishment  than  replenished,  to  have  them  sweet.  As 
we  see  in  white  satyrion,  which  is  of  a  dainty  smell ;  and  in 
bean-flowers,  &c.  And  again,  if  the  plant  be  of  nature  to 
put  forth  white  flowers  only,  and  those  not  thin  or  dry,  they 
ure  commonly  of  rank  and  fulsome  smell ;  as  may-flowers,  and 
white  lilies. 

508.  Contrariwise,  in  berries  the  white  is  commonly  more 
deKcate  and  sweet  in  taste  than  the  coloured;  as  we  see  in 
white  gra{)es,  in  white  rasps,  in  white  strawberries,  in  white 
currants,  &c.  The  cause  is,  for  that  the  coloured  are  more 
juiced,  and  coarser  juiced;  and  therefore  not  so  well  and 
equally  concocted ;  but  the  white  are  better  pro2)ortioned  to 
flie  digestion  of  the  plant, 

509.  But  in  fruits  the  white  commonly  is  meaner ;  as  in 
pcaNplums,  damascenes,  &c.  And  the  choicest  plums  are  black. 
The  mulberry  (which  though  they  call  it  a  berry,  is  a  fruit,)  is 
setter  the  black  than  the  white.  The  harvest  white-jJum  is 
*  base  plum  ;  and  the  verdoccio,  and  white  date- plum,  are  no 
^'cj'y  good  plums.  The  cause  is,  for  that  tliey  are  all  over- 
''^atery ;  whereas  an  higher  concoction  is  required  for  sweet- 
^^,  or  pleasure  of  taste ;  and  therefore  all  your  dainty  plums 

*  IVirtB,  Nat.  Uag.  ill.  15.,  un  tbe  authurity  of 'rhi'0i>hra8tu&. 
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urc  a  little  diy,  and  come  from  tlic  iftnno ;  as  tlie  musclc-pli 
Kllic  (kiniiscenc-pluni,  the  pcocb,  the  apricot,  &&  Yet  so 
I'fniits,  which  grow  not  to  l»e  black,  are  of  the  nature  of  berri 
I  sweetest  such  as  are  paler;  as  the  cosiir-cberry,  which 
I  clloeth  more  to  white,  is  sweeter  than  the  red;  but  the  egBI 
I  is  more  sour. 

I       510.  Take  gilly-flower  seed,  of  one  kind  of  gilly-flower,  (l 
I  of  the  clove-gilly-flower,  which  is  the  most  common,)  and  W 
I   it;  and  there  will  come  up  gilly-flowers,  some  of  one  coloa( 
and  some  of  another,  casually,  as  the  seed  inccteth  with 
rishment  in  the  earth  ;  so  that  the  gardeners  find  that 
may  have  two  or  three  roots  amongst  an  hundred  that  are 
and  of  great  jjrice  ;  as  purple,  carnation  of  several  stripes :  &e 
I  cause  is  (no  doubt)  that  in  earth,  though  it  be  contiguou§  and 
I'  in  one  bed,  there  arc  very  several  juices  ;  and  as  the  seed  dotli 
I  -oaaually  meet  with  them,  so  it  comelh  forth.     And  it  is  nottdj 
l«specially  that  those  which  do  come   up  puqile,  do  alwqi 
I  -come  up  single  :   the  juice,  as  it  seemcth,   not  being  able 
P  flutfice  a  succident  colour  and  a  double  leaf.     This  expenmnl 
I  of  several  colours  coming  up  from  one  seed,  would  be  tria 
[  also  in  larka-foot,  monka-hood,  poppy,  and  holly-oak. 
I       511.  Few  fruits  are  coloured  red  within:  the  queen-aj^ 
I   is;  and  another  apple,  called  the  ruse-apple:  mulberries  likS 
wise ;  and  grapes,  though  most  toward  the  skin.     Iliere  it 
peach  also  that  hath  a  circle  of  red  towards  tlie  stone :  and  A 
egriot  cherry  is  somewhat  red  within  ;  but  no  pear,  nor  wiutlci 
nor  plum,  nor  apricot,  although  tliey  have  many  times  P 
I   sides,  are  coloured  red  witlun.     The  cause  may  be  inquired. 
I       512.  The  general  colour  of  plants  is  green,  which  is  a  col« 
I  that  no  flower  is  of.     There  is  a  greenish  primrose,  hut  it 
I  ^le,  and  scarce  a  green.     The  leaves  of  some  trees  turn  I 
I  little  murry  or  reddish,  and  they  be  commonly  young  le»i 
,    that  do  so;  as  it  is  in  oaks,  aud  vines,  and  hazlc.      Leaves  I. 
into  a  yellow,  and  some  hollies  have  part  of  their  leaves  yellrt 
that  ore,  to  all  seeming,  as  fresh  and  shiuing  as  the  green, 
suppose  also,  that  yellow  is  a  less  succulent  colour  than  grt 
I  and  a  degree  nearer  white.     For  it  hath  been  noI<?d  tliat  t!i 
I  yellow  leaves  of  holly  stand  ever  towards  the  north  or  n»ii 
i  east      Some  roots  are  yellow,  as  carrots ;  and  some  pit 
t  Itlood-  red,  stalk  and  leaf  and  all ;  ne  amaranthus.     Some  h 
Liucliue  to  purole  util  rod ;  as  a  kind  of  sage  doth,  and  a  k 
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ef  mint,  and  rosa  solis,  &c.  Ad'I  smne  have  white  leaver,  a* 
nolber  kind  of  sage,  and  anoiber  kind  of  m'mt ;  but  azure  and 
fair  purple  are  oever  found  in  k-ur&i.  T)ii»  Hhewetb  tJuil 
fluwpre  are  made  of  n  reSned  jaice  of  the  earth,  and  to  are 
fruits ;  but  leaves  of  a  more  coaree  and  comtnon. 

513.  It  ia  a  curiomtj  also  to  make  flowera  double ;  wbidi  w 

tSected  by  often  remoTing  tbem  into  new  earth :  u,  od  the 

eootrary  part,  double  flowers,  by  neglecling  and  not  rerooviiig, 

•fKvt  migle.     And  the  way  to  do  it  speedily,  is  to  nt/w  <jr  Krt 

Meda  or  slips  of  dowers;  aod  aa  soon  as  they  come  np,  to 

tanre  them  into  new  ground  that  i*  go^xL      In'iuirc  aJaw, 

tbetlier  iooealatmg  of  finwera,  faa  etock-^pllyflowtm,  rtttt», 

roaes,  &c,)  doth  tuit  make  them  doul4e.      There  u  a 

Ikny-tree  that  hath  double  UoMonu ;  bat  that  tree  bearetfa 

I  Emit:  and  it  may  be,  that  the  aoae  meaaa  wbiefa,  a{f)>lM.il 

the  tree,  dnth  extiemdy  aceelerale  the  f»p  to  rive  awl  bruak 

nfc,  ^oold  raalu:  the  tree  tptad  itadf  io  flowera,  and  lliuv:  tu 

eone  doable :  wUdi  were  «  gte>t  fittmui.  to  aee,  eiqwciaUy 

h^fk-tnea,  pcM^Mnea,  sad  alnaad-tKca,  Hut  fawre  Uo*- 


SI'C  The  nakiag  of  firvta  wttlxntt  eore  or  itone.  m  likcwiM 
■riaaty;  bJ  aanewbt  beOer ;  beeaaae  viHt«o«w naJulb 
aBM^itOetoaifcelhaBMare  teoder  aod  ddi 
m  flr  Aooc,  fit  ta  be  art  M  the  gnamd,  karc  ibe  pith  I 
im  fcrdi  (wad  —<  aJUfcirtii,  Ut  act  af  k  irfi,  the  b 

l«MtfceEfeX>>  v31  Wars  fnit  with  little  ««'  ko  < 
Aad  theOe  ii  ail  •»  be  of  £n£ap  •  qmcfc^Uwd 

>  4r  pi«J,  aai  kiag  Mt  the  rid^  Md  ihes  bodiag  i 


SUl  bMKfMedJnwthrta 


it  m  wvy  pnMk  that  as  y 
r«t«M  &w(.J 
•Wdef  thr  Uaq|l| 


.  ]>iin9Hn>l,AaCaat«aAT  Aetakiif  wLtot^  eU  j 
t  tf  Aa^BB*  W  Aa  |iA  &mb  jwu  la 

MMBiia»ncanAea«iM^«iIl  w»kc  lU 
M  aw  «ae;  »  V  Ms  Aa^d  bwc  »  tiw 
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between  the  pitli  and  the  kernel,  because  they  axe  both  of  a 
harsh  substance,  and  both  placed  in  the  midst. 

617.  It  "i3  reported,  that  trees  watered  perpetually  wiiH 
Tvami  wftter,  will  make  a  fruit  with  little  or  no  core  or  slone. 
And  the  rule  is  general,  that  whatsuever  will  make  a  wild  tree 
a  garden  tree,  will  make  a  garden  tree  to  have  less  core  or 


Sxperiments  in  consort  touehing  the  degenerating  of  plants;  aui 
of  the  transmutation  of  them  one  into  another.' 

518.  The  rule  is  certiun,  that  plants  for  want  of  culture 
degenerate  to  be  baeer  in  the  same  kind ;  and  sometimes  so  fiir 
aa  to  cliange  into  another  kind.  1.  The  standing  long,  and  not 
being  removed,  maketh  thorn  degenerate.  2.  Drought,  unlas 
the  earth  of  itself  be  moist,  doth  the  like.  3.  So  dolh  re- 
moving into  worse  earth,  or  forbearing  to  compost  the  earth; 
aa  we  see  that  water-mint  tumeth  into  field-mint,  and  the  cole- 
wort  into  rape,  by  neglect,  &c. 

519.  Whatsoever  fruit  useth  to  be  set  upon  a  root  or  a  slip. 
if  it  be  sown  will  degenerate.  Grapes  sown ;  figa,  a]monA*t 
pomegranate  kernels  sown ;  moke  the  fruits  degenerate  and 
become  wild.  And  again,  most  of  those  fmita  that  use  to  b« 
grafted,  if  they  be  set  of  kernels  or  atones,  degenerate.  It  i» 
true  that  peaches,  (as  hath  been  touched  before,)  do  better  np» 
stones  set  than  upim  grafting :  and  the  rule  of  exception  ahouU 
seem  to  be  this :  that  whatsoever  plant  reiiuireth  much  row** 
ture,  proapereth  better  upon  the  stone  or  kernel,  than  upon  tli» 
graft.  For  the  slock,  though  it  giveth  a  finer  nourislunent,  yfl 
it  giveth  a  scanter,  than  the  earth  at  large. 

520.  Seeds,   if  they   be  very  old,  and  yet  have   strenglk 
enough  lo  bring  forth  a  plant,  make  the  plant  degenerate; 
therefore  skilful  gardeners  make  trial  of  the  seeds  before 
buy  them,  wlietlier  they  be  good  or  no,  by  putting  tli 
water  gently  boiled;  and  if  they  he  good,  they  will 
within  half  an  hour. 

5'2I.  It  is  strange  which  is  reported,  that  basil  too  imii 
posed  to  the  sun  doth  turn  into  wild  tlijme';  although 
two  herbs  seem  to  have  entail  affinity ;  hut  basil  is  bJoimI 
only  Lot  herb  that  hath  fat  and  succulent  leaves;  vliieli 
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if  it  be  drawn  forth  by  the  sun,  it  is  like  it  will  make  a 
great  change. 

'2.  There  is  an  old  tradition,  that  boughs  of  oak  put  into 
arth  will  put  forth  wild  vines  * :  which  if  it  be  true,  no  doubt 
lot  the  oak  that  tumeth  into  a  vine,  but  the  oak-bough 
fying  qualifieth  the  earth  to  put  forth  a  vine  of  itself. 
I.  It  is  not  impossible,  and  I  have  heard  it  verified,  that 
cutting  down  of  an  old  timber  tree,  the  stub  hath  put  out 
Imes  a  tree  of  another  kind ;  as  that  beech  hath  put  forth 
which,  if  it  be  true,  the  cause  may  be,  for  that  the  old 
9  too  scant  of  juice  to  put  forth  the  former  tree ;  and 
>re  putteth  forth  a  tree  of  smaller  kind,  that  needeth 
mrishment. 

.  There  is  an  opinion  in  the  country,  that  if  the  same 
1  be  oft  sown  with  the  grain  that  grew  upon  it,  it  will  in 
d  grow  to  be  of  a  baser  kind. 

.  It  is  certain,  that  in  very  sterile  years  com  sown  will 
:o  another  kind. 

Grandia  sxpe  quibus  mandavimus  hordea  sulcis, 
Infelix  lolium  et  steriles  dominantur  avense.' 

;enerally  it  is  a  rule,  that  plants  that  are  brought  forth  by 
B,  as  com,  will  sooner  change  into  other  species  than 
that  come  of  themselves ;  for  that  culture  giveth  but  an 
bitious  nature,  which  is  more  easily  put  off. 

is  work  of  the  transmutation  of  plants  one  into  another, 
?r  magnolia  naturcB :  for  the  transmutation  of  species 
the  vulgar  philosophy,  pronounced  impossible ;  and 
nly  it  is  a  thing  of  difficulty,  and  requireth  deep 
1  into  nature  ;  but  seeing  there  appear  some  manifest 
ices  of  it,  the  opinion  of  impossibility  is  to  be  rejected, 
;he  means  thereof  to  be  found  out.  We  see  that  in 
•  creatures  that  come  of  putrefaction,  there  is  much 
nutation  of  one  into  another ;  as  caterpillars  turn  into 
&c.  And  it  should  seem  probable  that  whatsoever 
ire,  having  life,  is  generated  without  seed,  that  crea- 
nrill  change  out  of  one  species  into  another.  For  it  is 
9ed,  and  the  nature  of  it,  which  locketh  and  boundeth 

'  Porta  gWes  this  on  the  authority  of  Albertus  Magnus. 
*  Yhrg.  Georg.  I.  154. 
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in  the  creature,  that  it  doth  not  expatiate.  So  as  we  mw 
weU  conclude,  that  seeiug  the  earth  of  itself  doth  put  fDrth 
plants  without  seed,  therefore  plants  may  well  have  a  trans- 
luigration  of  species.  Wherefore,  wanting' iustances  which  ilo 
shall  give  directions  of  the  most  likely  trials ;  ami 
geiierally,  we  would  not  have  tliose  that  read  this  our  woik 
of  S^lva  Syharum  account  it  strange,  or  think  that  it  is  an 
over-haste,  that  we  have  set  down  particulars  untried ;  for 
contrariwise,  in  our  own  estimation,  we  account  such  ptir- 
ticulars  more  worthy  than  those  that  are  already  tried  and 
known;  for  these  latter  must  be  taken  as  you  find  them; 
but  the  other  do  level  point-blank  at  the  inventing  of  causa 
and  axioms. 

526.  First  therefore,  you  must  make  account,  thai  if  jon 
will  have  one  plant  change  into  another,  you  must  have 
nourishment  over-rule   the   seed;  and   therefore   yon  are 
practise  it  by  nouriahnients  as  contrary  as  may  be  to  the 
of  the  herb;  so  nevertheless  sis  the  herb  may  grow ;  andlikcwi 
with  seeds  that  are  of  tlie  weakest  sort,  and  have  least  vig( 
You  shall  do  well,  therefore,  to  take  marsh-herbs,  and  ji 
them  on  tops  of  hills  and  champaigns ;  and   euch  plants 
require  much  moisture,  upon  sandy  and   very  dry  groui 
As  for  example,  marsli-mallowa   and   sedge,  upon   hills 
cumber,  and  lettuce -seeds,  and  coleworta,  upon  a  sandy  pli 
so  contrariwise,  plant  bushes,  beatb,  ling,  and  brakes,  ujmi 
wet  or  marsh  ground.      This  I  conceive  also,  tliat  all  csciilf 
and  garden  herbs,  set  upon  the  tops  of  hills,  will  prove 
medicinal,  though  less  esculent  than  they  were  before.     Aodii 
may  be  likewise,  some  wild  herbs  you  may  make  salletheilA 
This  is  the  first  rule  for  transmutation  of  plants. 

527.  The  second  rule  shall  be,  to  bury  some  few  seeds  of 
the  herb  you  would  change  amongst  other  seeds ;  and  tieB 
you  shall  see  whether  the  juice  of  those  other  seeds  do  not  w 
qualify  the  earth,  as  it  will  alter  the  seed  whereupon  you  wort. 
As  for  example,  put  parslcy-soed  amongst  onion-seed,  or  If  t- 
tuce-aeed  amongst  parsley -seed,  or  basil-seed  amongst  thymO' 
seed ;  and  ace  the  change  of  taste  or  otherwise.  But  you  shall 
do  well  to  put  the  seed  you  would  change  into  a  little  linen 
cloth,  that  it  mingle  not  with  the  foreign  seed. 

52S    The  third  rule  shall  be,  the  making  of  some  medley  or 
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misinre  of  earth  with  some  otiior  plants  bruised  or  shaved, 
either  in  leaf  or  root;  as  for  example,  make  earth  with  a 
miiture  of  colewort  leaves  stamped,  and  cet  in  it  artichokes 
Wparanips:  eo  take  earth  made  with  marjoram,  or  origanum, 
wild  thyme,  bniiaed  or  stamped,  and  set  m  it  fennel-seed, 
it  In  which  operation  the  process  of  nature  still  will  be  (as 
I  conceive),  not  that  the  herb  you  work  upon  should  draw  the 
iuice  of  the  foreign  herb  (for  tliat  opinion  we  have  formerly 
rejected),  hut  there  will  be  a  new  confection  of  mould,  which 
pcrhiips  will  alter  the  seed,  and  yet  not  to  the  kind  of  the 
brmer  herb. 

529,  The  fourth  rule  shall  be,  to  mark  what  herbs  some  eartlia 
)o  put  forth  of  themsclvoa ;  and  to  take  that  earth  and  to  pot 
,(,  or  to  vessel  it ;  and  in  that  to  set  the  seed  you  would  change : 

for  example,  take  from  under  walls  or  the  like  where  nettles 
It  forth  in  abundance,  the  earth  which  you  shall  tlierc  find, 
irilhout  any  string  or  root  of  the  nettles;  and  pot  that  earth, 
set  in  it  stock-gilly-flowers,  or  wall-flowers,  &c. ;  or  sow  in 
lie  seeds  of  them;  and  see  what  the  event  will  be.  Or  take 
;h  that  you  have  prepared  to  put  forth  mushrooms  of  itself, 
yUoreof  you  shall  find  some  instances  following,)  and  sow  in  it 
mrelane-seed,  or  lettuce-seed ;  for  in  these  experiments,  it  is 
ikely  enough  that  the  earth  being  accustomed  to  send  forth  one 
'nd  of  nourishment,  will  alter  the  new  seed. 

530.  The  fifth  rule  shall  be,  to  make  the  herb  grow  contrary 
0  his  nature ;  as  to  make  ground-herbs  rise  in  height :  as  for 

iple,  carry  camomile,  or  wild  thyme,  or  the  green  straw- 
erry,  upon  sticks,  as  you  do  hops  upon  poles ;  and  see  what  the 
Tent  will  be. 
31.  The  sixth  rule  shall  be,  to  make  plants  grow  out  of  the 
or  open  air ;  for  that  ia  a  great  mutation  in  nature,  and  may 
Itduce  a  change  in  the  seed ;  as  barrel  up  earth,  and  sow  some 
eed  in  it,  and  put  it  in  the  bottom  of  a  pond,  or  put  it  in  some 
[Tcat  hoUow  tree ;  try  also  the  sowing  of  seeds  in  the  bottoms 
t  caves ;  and  pots  with  seeds  sown,  hanged  up  in  wells  some 
ice  from  the  water;  and  see  what  the  event  will  be. 

txperimenU  in  consort  touching  the  proecrity  and   lowness  and 
artificial  dwarfing  of  trees. 

532.  It  is  certain  that  timber-trees  in  coppice-woods  grow 
lore   upright,  and  more  free  from  undcr-bonghs,  than  tlioae  j 
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that  stand  in  the  fields :  the  cause  whereof  is,  for  that  planti 
have  a  natural  motion  to  get  to  the  sun ;  and  besides,  they  an 
not  glutted  with  too  much  nourishment ;  for  that  the  coppioi 
shareth  with  them;  and  repletion  ever  hindereth  stature: 
lastl7,  they  are  kept  warm ;  and  that  ever  in  plants  helpetk 
mounting. 

533.  Trees  that  are  of  themselves  full  of  heat,  (which  heat 
apj)eareth  by  their  inflanunable  gums,)  as  firs  and  pines,  mouil 
of  themselves  in  height  without  side-boughs,  till  they  come  tft* 
wards  the  top.  The  cause  is  partly  heat,  and  partJy  tenuity  of 
juice,  both  which  send  the  sap  upwards.  As  for  juniper,  it  ii 
but  a  shrub,  and  groweth  not  big  enough  in  body  to  maintuni 
tall  tree. 

534.  It  is  reported  that  a  good  strong  canvas,  spread  over 
tree  grafted  low,  soon  after  it  putteth  forth,  will  dwarf  it,  td 
make  it  spread.     The  cause  is  pl^n ;  for  that  all  things  dfll 
grow,  will  grow  as  they  find  room. 

535.  Trees  are  generally  set  of  roots  or  kernels ;  but  if  yol 
set  them  of  slips,  (as  of  some  trees  you  may,  by  name  the  mi 
berry,)  some  of  the  slips  will  take ;  and  those  that  take  (as  s 
reported)  will  be  dwarf  trees.  The  cause  is,  for  that  a  Sf 
draweth  nourishment  more  weakly  than  either  a  root  or  kernel 

536.  All  plants  that  put  forth  their  sap  hastily,  have  their 
bodies  not  proportionable  to  their  length ;  and  therefore  tli«f 
are  winders  and  creepers;  as  i\y,  briony,  hops,  woodbine; 
whereas  dwarfing  rcquiretli  a  slow  putting  forth,  and  le* 
vigour  of  mounting. 

Experiments  in  consort  touching  the   rudiments  of  plants;  om 
of  the  excrescences  of  plants y  or  super-plants. 

The  Scripture  saith  that  Salomon  wrote  a  Natural  Hifr 
tory,  from  the  cedar  of  Libanus,  to  the  moss  growing  upoi 
the  wall ;  for  so  the  best  translations  have  it.  And  it  ■ 
true  that  moss  is  but  the  rudiment  of  a  plant;  and  (as* 
were)  the  mould  of  earth  or  bark. 

537.  Moss  groweth  chiefly  upon  ridges  of  houses  tiled  (f 
thatched,  and  upon  the  crests  of  walls ;  and  that  moss  is » 
a  lightsome  and  pleasant  green.  The  growing  upon  slopes » 
caused,  for  that  moss,  as  on  the  one  side  it  cometh  of  niobtmt 
and  water,  so  on  the  other  side  the  water  must  but  slide,  arf 
not  stand  or  pool.     And  the  growing  ii])on  tiles,  or  walls,  t*i 
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caused,  for  that  those  dried  earths,  having  not  moisture 
Sclent  to  put  forth  a  plant,  do  practise  germination  by 
ting  forth  moss ;  though  when  by  age,  or  otherwise,  they 
w  to  relent  and  resolve,  they  sometimes  put  forth  plants ; 
wall-flowers.  And  almost  all  moss  hath  here  and  there 
le  stalks,  besides  the  low  thrum. 

138.  Moss  groweth  upon  alleys,  especially  such  as  lie  cold 
I  upon  the  north ;  as  in  divers  terraces :  and  again,  if  they 
much  trodden ;  or  if  they  were  at  the  first  gravelled ;  for 
eresoever  plants  are  kept  down,  the  earth  putteth  forth 

38. 

>39.  Old  ground,  that  hath  been  long  unbroken  up,  gather- 
moss  ;  and  therefore  husbandmen  use  to  cure  their  pasture 

unds  when  they  grow  to  moss,  by  tilling  them  for  a  year  or 

> :  which  also  dependeth  upon  the  same  cause ;  for  that  the 

re  sparing  and  starving  juice  of  the  earth,  insufficient  for 

Qts,  doth  breed  moss. 

m40.  Old  trees  are  more  mossy  far  than  young ;  for  that  the 
is  not  so  irank  as  to  rise  all  to  the  boughs,  but  tireth  by 
way,  and  putteth  out  moss. 

Mil.  Fountains  have  moss  growing  upon  the  ground  about 

m; 

Muscosi  fontes; ' 

e  cause  is,  for  that  the  fountains  drain  the  water  from  the 
mnd  adjacent,  and  leave  but  sufficient  moisture  to  breed 
68:  and  besides,  the  coldness  of  the  water  conducetli  to 
i  same. 

542.  The  moss  of  trees  is  a  kind  of  hair ;  for  it  is  the  juice 
the  tree  that  is  excemed,  and  doth  not  assimilate.  And 
on  great  trees  the  moss  gathereth  a  figure,  like  a  leaf. 

543.  The  moister  sort  of  trees  yield  little  moss ;  as  we  see 
asps,  poplars,  willows,  beeches,  &c. ;  which  is  partly  caused 

•  the  reason  that  hath  been  given,  of  the  frank  putting  up 
the  sap  into  the  boughs ;  and  partly  for  that  the  barks  of 
)8e  trees  are  more  close  and  smooth  than  those  of  oaks  and 
les ;  whereby  the  moss  can  the  hardlier  issue  out 

544.  In  clay- grounds  all  fruit-trees  grow  full  of  moss,  both 
on  body  and  boughs ;  which  is  caused  partly  by  the  coldness 
the  ground,  whereby  the  plants  nourish  less;  and  partly  by 

»  Ylrg.  Ed.  m  45. 


E 


512  NATURAL  CISTOBT. 

the  toughness  of  the  earth,  wfaerehy  the  sap  is  shot  in,  odiI 
eaitnnt  get  op  to  spread  so  fraoklj  ^  it  should  do. 

545.  We  have  said  heretofore,  tJiat  if  trees  be  hide-bound, 
they  wax  less  fruitful,  and  gather  races;  and  that  Uiey  are 
hoipen  by  backing,  &c.  And,  therefore,  by  the  reason  iif 
contraries,  if  trees  be  bound  in  with  ciinls  or  some  outtrnnl 
bands,  they  will  put  forth  more  moss:  which,  I  think,  bappenelh 
to  trees  that  stand  bleak,  and  upon  the  cold  winds.  It  wouM 
also  be  tried,  whether,  if  you  cover  a  tree  somewhat  tliict 
upon  the  top  after  his  jKilUng,  it  will  not  gather  more  u)os& 
I  think  also  the  watering  of  trees  with  cold  fotmtma-water,  will 
make  them  grow  full  of  moss. 

546.  There  is  a  moss  the  perfumers  have,  which  cometh 
out  of  apple  trees,  that  hath  an  excellent  scent.  Quxrt 
particularly  for  the  manner  of  the  growth,  and  the  nature  of 
it.  And  for  this  experiment's  sake,  being  a  thing  of  price,  I 
have  set  down  the  last  experiments,  how  to  multiply  and  call 


Next  unto  moss,  I  will  speak  of  mushrooms  ;  which  are 
likewise  an  imperfect  plant.  The  mushrooms  have  two 
strange  properties  ;  tlie  one,  that  they  yield  so  delicious  a 
meat ;  the  other,  tliat  they  come  up  so  hastily,  as  in  a  night; 
and  yet  they  are  unsown.  And  therefore  such  as  are  ap- 
atarts  in  state,  they  call  in  reproach  mu)>hrooms.  It  uiust 
needs  he  thentfore,  that  tliey  be  made  of  mucli  moisture ;  aad 
that  moisture  fat,  gross,  and  yet  somewhat  concocted.  Aiitl 
indeed,  we  find  ihat  mushrooms  cause  the  accideut,  whicJi 
we  call  incubus  or  the  mare,  iu  the  stomach.  And  therefure 
the  surfeit  of  them  may  suffocate  and  empoison.  And  this 
sheweth  that  they  are  windy  ;  and  that  windiness  is  u^o^ 
and  swL-lling,  not  sharp  or  griping.  And  upon  the  saux! 
reason  mushrooms  are  a  venereous  meat. 

547.  It  ifl  reported,  that  the  bark  of  white  or  red  poplw. 
(which  are  of  the  moisteit  of  trees),  cut  small,  and  cast  inf 
furrows  well  dunged,  will  cause  the  ground  to  put  fortli  musli- 
rooms  at  all  seasons  of  the  year,  fit  to  ho  eaten.  Some  aJ" 
to  the  mixture  leaven  of  bread,  resolved  in  water.' 

■  Porla,  N>L  Mw.  111.  I.    From  Ihr  samp  I'bppti-c   un.'   I:ikcn  518.  mil  biO.  ai 
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548.  It  is  reported  that  if  a  hilly  field,  where  the  stubble  is 
;,  be  set  on  fire  iu  the  showery  season,  it  will  put  forth 

store  of  mushrooms. 

549.  It  is  reported  that  hartshorn,  shaven  or  in  small  pieces, 
mliced  with  dung  and  watered,  putteth  up  mushrooms.  And 
we  know  that  hartshorn  is  of  a  fat  and  clammy    substance: 

j  uil  it  may  be  ox-bom  would  do  the  like. 

550.  It  hath  beeu  reported,  though   it  be  scarce  credible 

'  tbat  ivy  hath  grown  out  of  a  stag's  born  ';  which  they  suj)- 
I  pose  did  rather  come  from  a  confrication  of  the  horn  upon 
the  ivy,  than  from  the  horn  itself.  There  is  not  known  any 
substance  but  earth,  and  the  procedures  of  earth,  (as  tile, 
•tone,  &C.)  that  yieldetb  any  moaa  or  herby  substance.  There 
may  be  trial  made  of  some  seeds,  as  that  of  fennel-seed,  mue- 
tard-seed,  and  rape-seed,  put  into  some  little  holes  made  in  the 
liorns  of  stags  or  oxen,  to  see  if  they  will  grow. 

551.  There  is  also  another  unperfect  plant,  that  (in  shew) 
u  like  a  gre^t  mushroom ;  and  it  is  sometimes  as  broad  as 
one's  hat;  which  they  call  a  toad'a-stool :  but  it  la  not  escu- 
lent J  and  it  groweth  (commonly)  by  a  dead  atub  of  a  tree ;  and 
likewise  about  the  roots  of  mtten  trees :  and  therefore  seemoth 
to  take  bis  juice  from  wood  putrefied.  Which  shewetb,  by  the 
way,  that  wood  putrefied  yieldeth  a  frank  moisture. 

552.  There  is  a  cake  that  groweth  u[k>u  tlie  side  of  a  dead 
tree,  that  hath  gotten  no  name,  but  it  is  large,  and  of  a  chesnut 
colour,  and  hard  and  pithy  ;  whereby  it  should  seem,  that  even 
dead  trees  forget  not  their  putting  forth ;  no  more  than  the 
carcasses  of  men's  bodies,  that  put  forth  hmr  and  nails  for  a 
time, 

653.  There  ia  a  cod,  or  bag,  that  groweth  commonly  in  the 
fields;  that  at  first  is  hard  like  a  tennis-ball,  and  white; 
And  after  groweth  of  a  mushroom  colour,  and  full  of  light  dust 
Upon  the  breaking ;  and  is  thouglit  to  be  dangerous  for  tlie  eyea 
if  the  powder  get  into  them ;  and  to  be  good  for  kibes.  Belike 
it  hath  a  corrosive  and  fretting  nature. 

554.  There  is  an  herb  called  Jew's  ear,  that  groweth  upon 
the  roots  aud  lower  parts  of  the  bodies  of  trees ;  especially 
of  elders,  and  sometimes  ashes.  It  hath  a  strange  pro|)crt.y ; 
for  in  warm  water  it  swelleth,  and  openeth  extremely.  It  is 
not  green,  but  of  a  dusky  brown  colour.     And  it  b  used  for 

'  Arliit.  Mlnkb.  a. 
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I  Uhl^Batainit   in   tfa«   chmat; 
•ernnnth  tn  fc— *  •  ■nKypiig  and  leni^ing  victne. 

!tft6.  Tbere  is  a  kind  of  gpnnoy  ezcrcicaice,  wiuch  gni< 
ehierty  Bpon  the  rooCa  of  die  lauer'tree ;  aad  Mmetiiiiefl  i 
v*iU^  ftnii  fttlwr  treea.     It  10  very  wbite,  and  H^ttr  aul  fida 
«rh(«>.h  wft  CAil  OfifAnc.     It  ia  fiunoiu  in  phjae  fiv  dw  pwigii 
(if  tmijh  phlegm.     And  it  is  ftlno  an  ranwUeot  open^  far  i 
liver ;  but  offeiiinTe  tn  the  slomaeb :  and  in  taster  U  is  at  ri 
first  nweet.  itnd  sifter  bitter. 

ft'A.  We  finil  no  nnper-plnnt  that  ia  a  fiwmed  pbnt,  b 
fni>a>eltn«J  Thi^  have  nn  itUe  unditioa  that  there  is  a  bi 
flailed  a  miaM^bird,  that  feedeth  npaa  a  seed,  which  nai 
timea  ohe  CAnnot  (li<iteat,  and  ao  expelleth  it  whole  with  b 
exTement :  which  falling  Dpon  the  bough  of  a  tree  d»t  hfl 
Home  rift,  piitteth  frirth  misReltoe.  Bat  this  ia  a  £ible :  for  it 
ntn  probable  that  birda  ehoukl  feed  apoa  that  tber  am 
(|if(e«t.  Hnt  allow  that,  yet  it  cannot  be  for  other  reaerau:  inf 
lifftt.  it  i*  found  bur  u|>on  certain  trees;  and  tbnee  tree:<  hemr 
no  Bitoh  fniit  as  may  aJlure  that  bird  to  «it  and  fired  upoo 
thrm.  It  may  be  thnt  binl  feedeth  upon  the  mii»eltoe-berTie% 
niid  ft  w  often  fotind  there ;  which  may  have  given  octstdion  t* 
thfl  tale.  Hut  that  which  maketh  an  end  of  the  questioD  uv 
thnt  miKtwItoe  Inktb  been  found  to  put  forth  under  the  bough^r 
and  not  only  almvc  the  boughs ;  so  it  caunot  be  anything  thai 
fi>]l«U)  u|ion  iho  lH)Ugh.  Miiweltoe  groweth  chiefly  upon  crab- 
trpBB,  apple -Irros,  Aomutimps  upon  Iiazles;  and  rarely  opon 
otiksi  tho  iiiiMollue  wlier<>of  if  counted  very  mcdicinoL  It  ii 
i!vpr  green,  winlor  and  summer;  and  bcareth  a  whit«  glisteri>9 
horry  j  and  it  in  n  ]iliint  utterly  dillbriug  from  the  plant  a]>M 
which  it  ^riiwi-ih.  Two  tilings  therefore  may  be  certainly  «< 
down  I  (IrKt,  thnt  8U|>crfti<tation  must  be  by  abundance  ikf*\^ 
In  llit<  liDUgh  thiit  puttPtb  it  forth :  secondly,  tlmt  tliat  <Mp 
iiniM  bv  pinch  n«  Uic  trt^  doth  excem,  and  cannot  assimilate; 
lor  cliw  it  wouttl  go  into  n  U^ugb ;  and  beaidca,  it  sceinetb  to  be 
iiiuro  I'ttt  and  iinctuitut>  than  the  ordinary  sap  of  the  tree ;  balk 

■  Wr  <<>T  n.'yr  M.\\\*inu4  nllh  nun)  |>UDti  \in\irt  tlir  mlwcttM  wbiota  tn  «nM  I 

I"'  '  '"  '      '"•■■■■  Tii.^in  hcnnlli  prrli:** — tlul  U.  appuraUir.  phvirrugimim.  1  1 

I  s  oindolk't  tipcrtamis  vltti  i«^nl  to  Uw  Influrim  o(  iW  | 

\  <  III*  u«Bt  of  lar  Id  Ibr  fnal  bnuich  bairc  bicn  ffvnu^  I 
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h  the  beiry,  wfaidi  !s  ciammy ;  and  by  that  it  contioaeth 
green  winter  luid  summer,  which  the  tree  doth  not. 

357.  This  experiment  of  misselloe  may  give  light  to  other 
jnetiees.  Therefore  trial  would  be  made  by  ripping  of  the 
boogli  of  a  crab-tree  in  the  bark,  and  watering  of  the  wound 
everyday  with  warm  water  dunged,  to  see  if  it  would  bring 
forth  mis^ltoe,  or  any  Bucb  like  thing.  But  it  were  yet  more 
titely  to  try  it  with  some  other  watering  or  anointing,  that 
were  not  so  natural  to  the  tree  as  water  is ;  as  oil,  or  barm  of 
drink.  &c. ;  so  they  be  such  tbinga  as  kill  not  the  bough. 

358,  It  were  good  to  try  what  plants  would  put  forth,  if 
'iiey  be  forbidden  to  put  forth  their  natural  boughs.  Poll  there- 
tore  a  tree,  and  cover  it  some  thickness  with  clay  on  the  top, 
lodsee  what  it  will  put  forth.  I  suppose  it  will  put  forth 
roots;  for  so  will  a  scion,  being  turned  down  into  clay :  there- 
fure  in  this  exi)erimcnt  also,  the  tree  would  be  closed  with 
Mmewhat  that  is  not  so  natural  to  the  plant  as  clay  is.  Try  it 
*hh  leather,  or  cloth,  or  painting,  so  it  be  not  hurtful  to  the 
tee.  And  it  is  certain  that  a  brake  bath  been  known  to  grow 
OBtof  a  poUard. 

559.  A  man  may  count  the  prickles  of  trees  to  be  a  kind  of 
'wreseence ;  for  they  will  never  be  boughs,  nor  bear  leaves. 
ihe  plants  that  have  prickles  are,  thorns,  black  and  white, 
"riar,  rose,  lemon-trees,  crab-trees,  gooseberry,  berberry; 
'bese  have  it  in  the  bough :  the  planta  that  have  prickles  in 
the  leaf  are,  holly,  juniper,  whin-bush,  thistle  ;  nettles  also 
Imh  e  a  small  venomous  prickle ;  eo  hath  borage,  but  harmless. 
Jlie  cause  must  be,  hasty  putting  forth,  want  of  moisture,  and 
Ifie  closeness  of  the  bark ;  for  the  haste  of  the  spirit  to  put 
forth,  and  tlie  want  of  nourishment  to  put  forth  a  bough,  and 
lie  closeness  of  tlie  bark,  cause  prickles  in  boughs  ;  and  there- 
fore they  are  ever  like  a  pyramis,  for  that  the  moisture  spcudcth 
ifter  a  little  putting  forth.  And  fur  prickles  in  leaves,  they 
oome  also  of  putting  forth  more  juice  into  the  leaf  than  can 
spread  in  the  leaf  smooth ;  and  therefore  the  leaves  otherwise 
are  rough,  as  borage  and  nettles  are.  As  for  the  leaves  of 
holly,  they  are  smooth,  but  never  plain,  but  as  it  were  with 
folds,  for  the  same  cause. 

560.  There  be  also  plants,  that  though  they  have  no  prickles, 
yet  they  have  a  kind  of  downy  or  velvet  rine  upon  their  leaves ; 

rose-campion,  stock -gi II y- flowers,  colt's-foot ;  which  down  or 
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3iiq>  omnBdi  oT  b  inilTtw  fvpint.  in  n  finn  ariti 

xxmaTD  ^fiiBt  Imtfc  Btndk-$iDv-fflp>weiv  md 

3a»rr  IrMHm  applied  irith  fincDesF  ti » "flip  inaBtE  if 

luul  TGrxian  or  giiutm  ususbz  anflAp  mjwur'Bf^BJrVAm  3d& 

m  sBnodve  TirtQe  tPWBr&F  "die  IminiF :  mid  "flip  IflifaQuk  s  IibAik^ 

fifSIL  JLnifflfflT  Idnfl  af-eKcreffiBiinp  ir  m  -CEnSirfnn  HOf  jflozsiw 
jtamcifl  indi  jmcrBfiustmn "  bf  ist  -sBt  in  OBlHm|flB^  "^dDdi  bit 
ffmnd   cdugflr  iqiaii  *die  ifasvs  dF  i«k^  jmfl  Ae  Bbe  iijun 
-willnwF::  and  Donntrr  penple  lisvp  b  Idnd  oT  gmcEaliiiii.  liiat 
iT  :dff  nut^giplr  ^:ft:fsii  lir  iuD   oT  ^wnrmfi.  3t  ie  a  ^vgn  (if  • 

'IMDCnQISUDl. 

1H&,  1!bBrr  s  Bki>  igtnii  fnpem  or  nfiffir  ^afoR.  a  fEnp  tniit  er 
Ijriuk  liTinnaik.  nf  Sivts^  nflmnF::  ^Am&i  ST  ^^^m  ant  ^"ini  duv 
■rwrtfinfl  JnB  nf  licdr  wliitt"  "wicnB. 

wiAmc 


TrRE.  n*;  ii^  RfSTzan:  Ttuc  -eB?&  Tiitfnrr  im;  nf  vfiv  AmiflBBiitf  '^ 
^vwibF  Bitfi  linuw^  anfi  hmnmiF  nf -wnlk.  anS  Abb  gm  inippnt^ 
T'll  lur  iiirii  -^miir^  kmife'  ic  iii!ri«>  :  nu:  'Hhiih  -anir  v  vhohtcJ 
7ir  ■:!«  £':rTiinuiiiin  iir  i:  r  lu  iniiin  inn  iriiiu  b  iiEciiifm  n«?- 
i;  vil  lur  iji"*a  ti«  iirsc  t«u:  .:  r  luuiu.  Oinimr:.  ann  xil  afxff' ' 

Ton'    IT  TVT. 

;»<»^  Till  iiirir*f  rr  Tii!  iiitncf  rr'»'V'nir  mr  nf  -cht  •farA  ?'* 
-:ia:*ti   in.  tuci   niliiw  i:m  -ninr^  ir  tih  utmiiL  iiMslf z  b^i  "^tf 

^un..  mii  "Ui:  iu:i .   :r  ~tnj  «r*n   )w  iiu'^tur  iniL  ruBmon.  iii  TiuTrtci 

JiiJ.  "-  h-  :*immiin  iCTiir-Himv.  iiiir  -vUfirf  rifon^  -aw  «"»'* 
rri-^'iili'M.  nii  turn  lun'jrri  n»n:i  lut  irsr  ""iTar  iiim-itrfciR.  di' 
•I'^ir  -nir^t-^x'mw*  dii  nut*  k  nr  iinr  -rm  limL  rrLTPfil  ^ 
i»:i)i)if:  ir  ***ii:  "ii^T  'ir"ni£  P'll  inr  sirfctr  in*  r^^uisf  tn.fjniH  i'r^ 
:ipririir.  )ur  "iirrnitli  r  ^l  imi  iij-  vi^  viirr^  :n  nil:-  iiir  O-'^ 
rlittc  "iiK   ivkc*h    fe-  ^juii:wiiuc  iiiiisHinii*!  tc  :aii  im*.  Ai   nrdiiiiJ^ 

■5<iH.  It  ifr  i>:[nir^;»i  'imr  -ftir^i  )ii«rnr  ^lrtH^  nin  -rtf  -ahnt^*"^ 
waairy  wumifr  aumi)  ii^pdi.  inu  ]urT:ii,  vil.  nir  riirsL  'ittE^fr  '(^  ^^ 

*'  IM^  Bit;  Sb^  iU.  L      r*ii:  ifcU    KirnA.rp4m    -tum  u  ft  'siKar.  inn  rtte  «B» 
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bt  and  juicy  substance ;  as  peany-wort,  purslanei  houscleek, 

peimy-royal,  &c' 

567.  The  water  also  doth  send  forth  plants  that  have  no 
noU  fixed  in  the  bottom;  but  they  are  less  perfect  plantri, 
kcii^  a!rooi^  but  leaves,  and  tboae  email  ones;  such  ia  that  we 
cJi  duck-weed ;  which  hath  a  leaf  no  bigger  than  a  thyme-leaf, 
but  of  a  fresher  green,  and  putteth  forth  a  little  string  into  the 
«ster  far  from  the  bottom.  As  for  the  water-lily,  it  hath  a  root 
in  the  ground ;  and  so  have  a  number  of  other  herbs  that  grow 
iD  ponds. 

588,  It  ia  reported  by  some  of  the  ancienta,  and  some  modern 
led^ony  likewise,  that  there  be  some  plants  that  grow  u|ion 
lilt  lop  of  the  sea ;  being  supposed  to  grow  of  some  concretion 
nf  eliuie  from  the  water,  where  the  sun  beateth  hot,  and  where 
the  sea  stirreth  Iitlle,'  As  for  the  alga  marina  (uea-weed)  and 
erynginm  (sea-lhiatle),  both  have  roots ;  but  the  sea-weed  under 
tte  water,  the  sea-thistle  but  upon  the  shore. 

569.  The  ancients  have  noted,  that  there  arc  some  herbs  that 
grow  out  of  snow,  laid  up  close  together  and  putrefied ;  and  that 
lliey  are  all  bitter;  anil  they  name  one  special] y,^omiii,  which 
*e  call  moth -mullein.^  It  is  certain  that  worms  are  found 
la  mow  commonly,  like  earth-worms ;  and  therefore  it  is  not 
Unlike,  that  it  may  likewise  put  forth  plants. 

570,  The  ancients  have  affirmed  that  there  are  some  herbs 
uiat  grow  out  of  stone* ;  which  may  be,  for  that  it  is  certain 
that  toads  have  been  found  in  the  middle  of  a  free-stone.  We 
We  also  that  Sints,  lying  above  ground,  gather  moss ;  and  wall- 
flowers, ami  some  other  flowers,  grow  upon  walls ;  but  whether 
npoQ  the  main  brick  or  stone,  or  whether  out  of  tlic  lime  or 
cliinks,  is  not  well  ob3er^-ed ;  for  elders  and  ashes  have  been 
Wen  to  grow  out  of  steeples ;  but  they  manifestly  grow  out  of 
clefts ;  insomuch  as  when  they  grow  big,  they  will  disjoin  the 
atone.  And  besides,  it  is  doubtful  whether  the  mortar  itself 
putteth  it  fortli,  or  whether  some  seeds  be  not  let  fall  by 
Mrds.  There  be  likewise  rock-herbs ;  but  1  suppose  those  are 
%hcre  there  is  some  mould  or  eartb  It  hath  likewise  been 
found  that  great  trees  growing  upon  quarries  have  put  down 
their  root  into  the  atone. 

S71.  In  some  mines  In  Germany,  as  ia  reported,  there  grow 

'  Srt  thf  treadle  Di  Fhnlla.  aiirilu'd  W  Arblotlf,  11.  4. 
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in  the  bottom  vegetables ;  and  the  work-folks  use  to  say  tky 
have  magical  virtue,  and  will  not  suffer  men  to  gather  them. 

572.  The  sea-sands  seldom  bear  plants.  Whereof  the  cause 
is  yielded  by  some  of  the  ancients,  for  that  the  sun  exhaleth  the 
moisture  before  it  can  incorporate  with  the  earth  and  yield  % 
nourishment  for  the  plant*  And  it  is  affirmed  also  that  sand 
hath  always  his  root  in  clay ;  and  that  there  be  no  veins  of  sand 
any  great  depth  within  the  earth. 

573.  It  is  certain  that  some  plants  put  forth  for  a  time  of 
their  own  store,  without  any  nourishment  from  earth,  water, 
stone,  &c.     Of  which  vide  the  experiment  29. 

Experiments  in  consort  touching  foreign  plants. 

574.  It  is  reported  that  earth  that  was  brought  out  of  fte 
Indies  and  other  remote  countries  for  ballast  for  ships,  cast  upon 
i?onie  grounds  in  Italy,  did  put  forth  foreign  herbs,  to  us  in 
Europe  not  known ;  and,  that  which  is  more,  that  of  their 
roots,  barks,  and  seeds,  contused  together,  and  mingled  with 
other  earth,  and  well  watered  with  warm  water,  there  came 
forth  herbs  much  like  the  other.* 

575.  Plants  brought  out  of  hot  countries  will  endeavour  to  pnt 
forth  at  the  same  time  that  they  usually  do  in  their  own  climate; 
and  therefore  to  preserve  them,  there  is  no  more  required  than 
to  keep  them  from  the  injury  of  putting  back  by  cold.  It  'm 
reported  also  that  grain  out  of  the  hotter  countries  translated 
into  the  colder,  will  be  more  forward  than  the  ordinary  grain  of 
the  cold  country.  It  is  likely  that  this  will  prove  better  in 
grains  than  in  trees ;  for  that  grains  are  but  annual,  and  so  the 
virtue  of  the  seed  is  not  worn  out ;  whereas  in  a  tree  it  is 
embased  by  the  ground  to  which  it  is  removed. 

576.  !Mimy  plants  which  grow  in  the  hotter  countries,  he'mg 
set  in  the  colder,  will  nevertheless,  even  in  those  cold  coun- 
tries, being  sown  of  seeds  late  in  the  spring,  come  up  and  abide 
most  part  of  the  summer ;  as  we  find  it  in  orange  and  lemon 
seeds,  &c.,  the  seeds  whereof  sown  in  the  end  of  April  will 
bring  forth  excellent  sallets,  mingled  with  other  herbs.  And  I 
doubt  not  but  the  seeds  of  clove-trees,  and  pepper-seeds,  &c., 
if  they  could  come  hither  green  enough  to  be  sown,  would  do 
the  like. 

»  See  the  treatise  De  Plantii,  ascribed  to  Aristotle,  It  3. 
'  Porta,  Nat  Mag.  ill.  1 . ;  but  not  accurately  copied. 
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^Jipmment  in  consort  touching  the  seasons  in  which  plants  conie 

forth, 

517.  There  be  some  flowers,  blossoms,  grains,  and  fruits, 
•"hich  come  more  early,  and  others  which  come  more  late  in  the 
'ear.  The  flowers  that  come  early,  with  us,  are,  primroses, 
iolets,  anemonies,  water-daflbdillies,  crocus  vernus,  and  some 
arly  tulippa's.  And  they  are  all  cold  plants ;  which  therefore 
Is  it  should  seem)  have  a  quicker  perception  of  the  heat  of  the 
in  increasing  than  the  hot  herbs  have ;  as  a  cold  hand  will 
K>ner  find  a  little  warmth  than  a  hot.  And  those  that  come 
Bxt  after  are  wall-flowers,  cowslips,  hyacinths,  rosemary 
)wers,  &c. ;  and  after  them  pinks,  roses,  flower-de-luces,  &c. ; 
id  the  latest  are  gilly-flowers,  holly-oaks,  larks-foot,  &c.  The 
irliest  blossoms  are  the  blossoms  of  peaches,  almonds,  cor- 
slians,  mezerions,  &c. ;  and  they  are  of  such  trees  as  have 
uch  moisture,  either  watery  or  oily.  And  therefore  crocus 
jrniis  also,  being  an  herb  that  hath  an  oily  juice,  putteth  forth 
urly ;  for  those  also  find  the  sun  sooner  than  the  drier  trees, 
he  grains  are,  first  rye  and  wheat,  then  oats  and  barley,  then 
ias  and  beans.  For  though  green  peas  and  beans  be  eaten 
K)ner,  yet  the  dry  ones  that  are  used  for  horse-meat,  are  ripe 
8t ;  and  it  seemeth  that  the  fatter  grain  cometh  first  The 
irliest  fruits  are  strawberries,  cherries,  gooseberries,  currants ; 
id  xifter  them  early  apples,  early  pears,  apricots,  rasps ;  and 
*ter  them,  damascenes,  and  most  kind  of  plums,  peaches,  &c. ; 
id  the  latest  are  apples,  wardens,  grapes,  nuts,  quinces, 
monds,  sloes,  briar-berries,  heps,  medlars,  services,  cornc- 
ms,  &c. 

578.  It  is  to  be  noted,  that  (commonly)  trees  that  ripen 
test  blossom  soonest ;  as  peaches,  cornelians,  sloes,  almonds, 
c:  and  it  seemeth  to  be  a  work  of  providence  that  they 
lossom  BO  soon ;  for  otherwise  they  could  not  have  the  sun 
>ng  enough  to  ripen. 

579.  There  be  fruits  (but  rarely)  that  come  twice  a  year ; 
i  some  pears,  strawberries,  &c.  And  it  seemeth  they  are  such 
8  abound  with  nourishment ;  whereby,  after  one  period,  before 
^e  8un  waxeth  too  weak  they  can  endure  another.  The  violet 
Uo,  amongst  flowers,  cometh  twice  a  year;  especially  the 
oable  white ;  and  that  also  is  a  plant  full  of  moisture.     Kobcs 

LL  4 
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e  twice,  Imt  it  is  not  witboot  cottiiig,  aa  hath  been  tMsae^ 

10.  Iq   Muscovis,  thoogh  tbe  com  cone  not  np  |3I  ble 

ig,  ^et  cbeir  horrest  is  aa  esrtj  as  oiitb.  The  cbbk  ii,  (ot 
that  the  strength  of  the  gnmnd  w  kept  in  witb  Ae  saow ;  ml 
we  see  wrtb  t»,  that  it'  it  be  a  long  winter,  it  ia  oommMih  ■ 
more  ptendftil  year :  and  after  thoee  kind  of  winters  Ekewite, 
the  Bowers  ami  corn,  which  are  earlier  and  later,  do  eome  cob^ 
monljr  at  once,  and  at  the  same  time  :  which  troableth  the  hm- 
baDdman  many  times ;  for  you  shall  have  red  roses  and  damask 
roses  come  tosether ;  and  likewise  the  harvest  of  wheat  and 
barley.  But  thi:t  happeneth  ever,  for  that  the  earlier  stiyeth 
fi)r  the  iMer,  ami  not  that  the  later  cometh  sooner. 

581.  There  be  divers  fmit-trees  in  the  hot  coontries,  whici 
biTe  bloasoma  and  young  frnit  and  ripe  frnit,  almost  all  At 
year,  succeeding  one  another.  And  It  is  said  the  orange  haih 
the  like  with  as  ftir  a  great  part  of  summer :  nml  so  also  iaiA 
the  fig.  And  no  doubt  the  natnral  motion  of  plants  is  to  ha't 
at) ;  bat  that  either  they  want  jnice  to  spend,  or  they  meet  witli 
the  cold  of  the  winter ;  and  therefore  this  circle  of  ripenisg 
cannot  be  but  in  succulent  plants,  and  hot  coontriest 

5S'2.  Some  herbs  are  but  annual,  and  die,  root  and  aD,  oDce 
ft  year;  as  borage,  lettuce,  cucumberB.  musk-melons,  inpl' 
tobacco,  mustard-seed,  and  all  kinds  of  com :  some  cobDiib' 
many  years  ;  as  hyssop,  germander,  lavender,  fennel,  &c  TtM 
cauH  «f  the  dying  ia  double  ;  the  first  is,  the  tenderness  lO" 
weakness  of  the  seed,  which  maketh  the  period  in  a  small  ttmC 
OS  it  is  in  borage,  lettuce,  encumbers,  com,  Ike. ;  and  therefow 
none  of  these  are  hot.  The  other  cuuse  is,  fur  tJmt  some  herbs 
nm  worse  endure  cold;  as  baeil,  tobacco,  mustard-seed.  Ami 
these  have  all  much  heat. 

ExperimmU  in  eortMorl  toiichinff  (Ac  lasting  of  hn-bi  and  trm. 
d83.  The  lasting  of  plants  is  most  in  those  that  are  largest "( 
body ;  as  oaks,  elm,  chesnat,  the  loat-trce.  Sic. ;  and  this  boldcth 
lO  trees ;  but  in  herbs  it  is  oft«n  contrary :  for  Iwrage,  cole- 
Worts,  pompions,  which  are  herbs  of  the  lai^est  size,  are  of  small 
"Onwiee ;  whereas  hyssop.  wintci>-tniToury.  germander,  tbynet 
u  will  last  long.  Tbe  cause  is,  for  tbnt  trees  last  according 
B  strength  and  quantity  of  their  sap  and  juice ;  being  wvU 
I  ytby  tlteir  hark  iigaindt  the  injuries  of  the  air;  but  bvzit 
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draff  a  weak  juice,  and  Iiave  a  soft  stalk ,  nnd  Uierefore  those 
tanagst  them  which  laat  loDgest,  are  herbs  of  atroDg  smell,  and 
with  a  sticky  stalk. 

584.  Trees  that  bear  mast,  and  nuts,  are  commonly  more 
lasting  than  those  that  bear  fruits,  especially  the  moister  fruits; 
u  oaks,  beeches,  chesnuts,  walnuts,  almonds,  pine-trees,  &c. 
ket  longer  than  apples,  pears,  plums,  &c.  The  cause  is  the 
Alness  and  oiljness  of  the  sap ;  which  ever  wasteth  leas  than  tlie 
Bore  watery. 

585.  Trees  that  bring  forth  their  leaves  late  in  the  year, 
and  cast  them  likewise  late,  are  more  lusting  than  those  that 
ipront  their  leaves  early,  or  shed  them  betimes.  The  cause  is, 
ftrthai  the  late  coming  forth  sheweth  a  moisture  more  fixed; 
Mil  the  other  more  loose  and  more  easily  resolved.  And  the 
Miue  cause  is,  that  wild  trees  last  longer  than  garden  trees ;  aud 
in  the  same  kind,  those  whose  fruit  is  acid,  more  than  those 
whose  fruit  is  sweet. 

586.  Nothing  procureth  the  lasting  of  trees,  bushes,  and 
kerbs,  80  mud)  as  often  cutting ;  for  every  cutting  causeth  a 
rennvaiioo  of  the  juice  of  the  plant ;  that  it  neither  goeth  so 
far,  nor  riseth  bo  faintly,  as  when  the  plant  is  not  cut ;  inso- 
much as  annual  plants,  if  you  cut  them  seasonably,  and  will 
^are  the  use  of  ihem,  and  suffer  them  to  ciime  up  still  young, 
Will  last  more  years  than  one ;  as  hath  been  partly  touched ; 
•uch  as  is  lettuce,  purslane,  cucumber,  and  the  like.  And  for 
great  trees,  we  see  almost  all  overgrown  trees  in  church- 
Jsrdfl,  or  near  ancient  buildings,  and  the  like,  are  pollards,  or 

I  doltards,  and  not  trees  at  their  full  height. 

58".  Some  experiment  would  be  made,  how  by  art  to  make 
Jdauts  more  lasting  than  their  ordinary  period :  as  to  make  a 
'■talk  of  wheat,  &c.,  last  a  whole  year.  You  must  ever  presui*- 
■pose,  that  you  handle  it  so  as  the  winter  killeth  it  not ;  for  we 
^ak  only  of  prolonging  the  natural  perii)d.  I  conceive  that 
Iflie  rule  will  hold,  that  whatsoever  maketh  the  herb  come 
Irter  than  at  bis  time,  will  mitke  it  last  longer  time  :  it  were 
feood  t«  try  it  in  a  stalk  of  wheat,  &c,,  set  in  the  shade,  and 
JBicompaased  with  a  case  of  wood,  not  touching  the  straw,  to 
keep  out  open  air. 

I         As  for  the  preservation  of  fruits,  as  well  upon  the  tree  or 
stalk  as  gathered,  we  shall  handle  it  under  the  title  of  con- 
Ion  of  bodies. 
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Experiments  tn  consort  touching  the  several  figures  of 

plants, 

588.  The  particular  figures  of  plants  we  leave  to  their  de- 
scriptions; but  some  few  things  in  general  we  will  observe. 
Trees  and  herbs,  in  the  growing  forth  of  their  boughs  and 
branches,  are  not  figured,  and  keep  no  order.  The  cause  is, 
for  that  the  sap  being  restrained  in  the  rind  and  bark,  breaketk 
not  forth  at  all,  (as  in  the  bodies  of  trees,  and  stalks  of  herbs,) 
till  they  begin  to  branch ;  and  then  when  they  make  an  erup- 
tion, they  break  forth  casually,  where  they  find  best  way,  in  the 
bark  or  rind.  It  is  true,  that  some  trees  are  more  scattered 
in  their  boughs ;  as  sallow-trees,  warden-trees,  quinco-trees, 
medlar-trees,  lemon-trees,  &c.  Some  are  more  in  the  form  of  i 
pyramis,  and  come  almost  to  todd ;  as  the  pear-tree,  (which 
the  critics  will  have  to  borrow  his  name  of  irvp^  fire^  orange- 
trees,  fir-trees,  service-trees,  lime-trees,  &c. ;  and  some  are  more 
spread  and  broad  ;  as  beeches,  hornbeam,  &c.  The  rest  are  more 
indiflTerent.  The  cause  of  scattering  the  boughs,  is  the  hasty 
breaking  forth  of  the  sap ;  and  therefore  those  trees  rise  not 
in  a  body  of  any  height,  but  branch  near  the  ground.  The 
cause  of  the  pyramis  is  the  keeping  in  of  the  sap  long  before 
it  branch  ;  and  the  spending  of  it,  when  it  begin ncth  to  branch, 
])y  equal  degrees.  The  spreading  is  caused  by  the  CJirrying  up 
of  the  sap  plentifully  without  expence ;  and  then  putting  it 
forth  speedily  and  at  once. 

589.  There  be  divers  herbs,  but  no  trees,  that  may  be  said 
to  have  some  kind  of  order  in  the  putting  forth  of  their  leaves; 
for  they  have  jointij  or  knuckles,  as  it  were  stops  in  their  ger- 
mination ;  as  have  gilly-flowers,  pinks,  fennel,  corn,  reeds,  and 
canes.  The  cause  whereof  is,  for  that  the  sap  ascendeth  un- 
equally, and  doth  (as  it  were)  tire  and  stop  by  the  way.  And 
it  sccmeth  thev  have  some  closeness  and  hardness  in  their  stalk, 
which  hindereth  the  sap  from  going  up,  until  it  hath  gathered 
into  a  knot,  and  so  is  more  urged  to  put  forth.  And  there- 
fore they  are  most  of  them  hollow  when  the  stalk  is  dry ;  a* 
fennel-stalk,  stubble,  and  canes. 

590.  Flowers  have  all  exquisite  figures ;  and  the  flower- 
numbers  are  (cliiefly)  five  and  four;  as  in  primroses,  briar- 
roses,  single  musk-roses,  single  pinks,  and  gilly-flowers,  &c., 
which  liave  five  leaves:  lilies,  flower-de-luces,  borage,  bugto 
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rc,  which  have  four  leaves.*  But  some  put  forth  leaves  not 
umbered ;  but  they  are  ever  small  ones ;  as  marygolds,  tre 
>il,  &C.  We  see  also,  that  the  sockets  and  supporters  of 
owers  are  figured  ;  as  in  the  five  brethren  of  the  rose,  sockets 
r  gilly-flowers,  &c.  Leaves  also  are  all  figured ;  some  round, 
>me  long ;  none  square ;  and  many  jagged  on  the  sides ;  which 
'aves  of  flowers  seldom  are.  For  I  account  the  jagging  of 
inks  and  gilly-flowers,  to  be  like  the  inequality  of  oak  leaves, 
r  vine  leaves,  or  the  like :  but  they  seldom  or  never  have  any 
nail  purls.^ 

Experiments  in  consort  touching  some  principal  differences  in 

plants. 

591.  Of  plants,  some  few  put  forth  their  blossoms  before 
leir  leaves ;  as  almonds,  peaches,  cornelians,  black-thorn,  &c. 
^ut  most  put  forth  some  leaves  before  their  blossoms ;  as 
pples,  pears,  plums,  cherry,  white-thorn,  &c.  The  cause  is, 
>r  that  those  that  put  forth  their  blossoms  first,  have  either  an 
2ute  and  sharp  spirit,  (and  therefore  commonly  they  all  put 
>rth  early  in  the  spring  and  ripen  very  late,  as  most  of  the 
articulars  before  mentioned,)  or  else  an  oily  juice,  which  is 
pter  to  put  out  flowers  than  leaves. 

592.  Of  plants,  some  are  green  all  winter;  others  cast  their 
iaves.  There  are  green  all  winter,  holly,  ivy,  box,  fir,  yew, 
ypresa,  juniper,  bays,  rosemary,  &c.  The  cause  of  the  hold- 
ig  green,  is  the  close  and  compact  substance  of  their  leaves, 
nd  the  pedicles  of  them.  And  the  cause  of  that  again  is 
ither  the  tough 'and  viscous  juice  of  the  plant,  or  the  strength 
nd  heat  thereof.  Of  the  first  sort  is  holly,  which  is  of  so  viscous 

juice  as  they  make  birdlime  of  the  bark  of  it  The  stalk  of 
^  is  tough  and  not  fragile,  as  we  see  in  other  small  twigs 
liy.  Fir  yieldeth  pitch.  Box  is  a  fast  and  heavy  wood,  as  we 
6e  it  in  bowls.  Yew  is  a  strong  and  tough  wood,  as  we  see  it 
nbows.  Of  the  second  sort  is  juniper,  which  is  a  wood  odorate, 
^od  maketh  a  hot  fire.  Bays  is  likewise  a  hot  and  aromatical 
^ood ;  and  so  is  rosemary  for  a  shrub.  As  for  the  leaves,  their 
lensity  appeareth,  in  that  either  they  are  smooth  and  shining, 

'  There  are  sereral  errors  in  this  remark ;  the  flower  number  of  the  lily,  as  of 
'^ftumi  all  endogenous  plants,  being  three,  and  that  of  borage  and  bugloss,  five. 

'  Aecordlng  to  Mr.  MacCosh's  obsenration^,  the  venation  of  the  leaf  corresponds  to 
^  mode  of  growth  of  the  branches,  the  veins  being  given  off  at  the  same  angle  as  the 
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as  in  bays,  holly,  ivy,  box,  &c.,  or  in  that  they  are  hard  and 
spiry,  as  in  tlie  rest.  And  trial  would  be  made  of  grafting  of 
rosemary,  and  bays,  and  box,  upon  a  holly-stock ;  because  they 
are  plants  that  come  all  winter.  It  were  good  to  try  it  al^€ 
with  grafts  of  other  trees,  either  fruit  trees,  or  wild  trees;  tc 
see  whether  they  will  not  yield  their  fruit,  or  bear  their  leavei 
later  and  longer  in  the  winter ;  because  the  sap  of  the  hollj 
putteth  forth  most  in  the  winter.  It  may  be  also  a  mezerion- 
tree,  grafted  upon  a  holly,  will  prove  both  an  earlier  and  i 
(]jreater  tree. 

593.  There  be  some  plants  that  bear  no  flower,  and  yei 
bear  fruit;  there  be  some  that  bear  flowers,  and  no  fruit; 
there  be  some  that  bear  neither  flowers  nor  fruit.  Most  of  th 
great  timber-trees  (as  oaks,  beeches,  &c.)  bear  no  apparefl 
flowers;  some  few  likewise  of  the  fruit  trees  (as  mulberry 
walnuts,  &c.)  and  some  shrubs  (as  juniper,  holly,  &c)  bear  u 
flowers.  Divers  herbs  also  bear  seeds  (which  is  as  thefruit| 
and  yet  bear  no  flowers ;  as  purslane,  &c.  Those  that  bei 
flowers  and  no  fruit  are  few ;  as  the  double  cherry,  the  saDof 
&c.  But  for  the  cherry,  it  is  doubtful  whether  it  be  notb] 
art  or  culture ;  for  if  it  be  by  art,  then  trial  would  be  wsA 
whether  apples'  and  other  fruits'  blossoms  may  not  be  doubled 
There  are  some  few  that  bear  neither  fruit  nor  flower;  as  tb 
elm,  the  poplars,  box,  brakes,  &c 

594.  There  be  some  plants  that  shoot  still  upwards  and  afl 
support  themselves ;  as  the  greatest  part  of  trees  and  plantej 
there  be  some  other  that  creep  along  the  ground,  or  wind  abort 
other  trees  or  props,  and  cannot  support  themselves ;  as  rin^ 
ivy,  briar,  briony,  woodbines,  hops,  clematis,  camomile,  te 
The  cause  is  (as  hath  been  partly  touched)  for  that  all  plantt 
naturally  move  upwards  ;  but  if  the  sap  put  up  too  fast,  m 
maketh  a  slender  stalk,  which  will  not  support  the  weight ;  »" 
therefore  these  latter  sort  are  all  swift  and  hasty  comers. 

Expcrimejits  in  consort  touching  all  manner  of  composts  (X^ 

helps  of  ground. 

595.  The  first  and  most  ordinary  help  is  stercoration. 
sheep's  dung  is  one  of  the  best ;  and  next,  the  dung  of  kinc;  •»| 
thirdly,  that  of  horses;  which  is  held  to  be  somewhat  too Wj 
unless  it  be  mingled.     That  of  pigeons  for  a  garden,  or  a 
quantity  of  ground,  excelleth.     The  ordering  of  dung  is,  if 
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gnNiDdbeai>Ue,to^ifv*d  it  immfdixtely  before  the  |iloiig:hit^ 
ad  amni^ ;  atid  »  to  plcrngb  it  in :  Sx-  if  joa  qwewl  it  long 
Mise,  tke  sua  viB  di«w  oat  atudi  of  tlie  laUwas  of  Ae  dung : 
if  the  gnwnd  be  gnaag  groaad,  to  spread  it  somewkal  lat^, 
lorada  winter ;  that  the  son  mmv  bare  the  le^  power  to  dry 
it  Dp.  As  fur  ^'pecial  eompoetd  for  gardens,  (as  m  hot  bed,  &c.) 
It  kire  huidled  tbem  before^ 

a&6.  The  eeoond  kind  of  compost  is  the  spreading  of  diTura 
b>^  of  earths ;  as  marl,  chalk,  s«a-sand,  earth  u^ion  earth, 
{nod-earth :  and  the  mixtures  of  them.  Marl  if  thought  to  be 
tht  heet ;  ax  having  most  &tness,  and  not  heating  the  ground 
tDonmch.  The  next  is  ^ea-eand,  which  (no  doubt)  obtaineth  a 
tftaal  rirtae  bj  the  salt :  for  ealt  is  the  fir^  rudiment  of  life, 
dnlk  over-heateth  the  ground  a  little ;  and  ihervfore  is  best 
Vj»D  cold  day  grounds,  or  moi^t  grounds :  bat  I  heard  a  great 
hiiitjaBd  eay  that  it  was  a  common  error  to  think  that  chalk 
Idpeth  arable  grounds,  but  helpeth  not  grazing  grounds ; 
•iwcM  indeed  it  hel[)eth  gnga  as  well  as  corn:  but  that 
vhich  breedeth  the  error  is,  because  af^r  the  clialking  of  the 
gnNindthey  wear  it  out  with  manj'  crops  without  rest,  and  then 
Qdced  afterwards  it  will  bear  little  grass,  because  Uie  ground 
M  b'nd  out.  It  were  good  to  try  the  laying  of  chalk  upon 
>nbte  grounds  a  little  while  before  ploughing ;  and  to  plough 
>t  in,  lu  they  do  the  dung ;  but  then  it  must  be  friable  lii'st 
oyninor  lying.  As  fur  earth,  it  compasseth  itself;  for  I  knew 
a  great  garden  that  had  a  6eld  (in  a  maQuer)  poured  upnn  it, 
it  did  bear  fruit  excellently  the  first  year  of  the  planting  : 
fe  the  surface  of  the  earth  is  ever  the  friiiifullest.  And  earth 
prepared  hath  a  double  surface.  But  it  is  true,  as  I  conceive, 
that  sach  earth  as  hath  ealt-petre  bred  in  it.  if  you  can  procure 
tl  without  too  much  charge,  doth  excel.  The  way  to  hajirn 
llie  breeding  of  ealt-petre,  is  to  forbid  the  sun,  and  the  growth 
of  vegetables.  And  therefore  if  you  make  a  large  hovel, 
thatdied,  over  some  quantity  of  ground ;  nay,  if  you  do  but 
the  ground  over,  it  will  breed  salt-petre.  As  for  pond- 
or  river-earth,  it  is  a  very  good  compost ,  especially  if 
e  pond  have  been  long  uncleiinsed,  and  so  the  water  be  not 
o  hungry ;  and  I  judge  it  will  be  yet  better  if  there  be  eowe 
ixtiirc  of  chalk. 
^_  597.  The  tliird  help  of  ground  is,  by  some  other  suliatanres 
hal  hoTti  virtue  to  make  ground  fertile,  though  they  be  not 
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l«rely  CATtli ;  wherein  aahee  excel ;  Iti«niiiacl)  as  tlte 

»>it  Xtiuk  uiil  VeouTiua  hnve  a  kind  of  ameodii  m 

r  thi>  uiiiichivt'  the  eniptitme  mimj  times  <]i>,  by  the  excee^ 

fulnt-w  of  the  soil,  ciuued  by  the  aabes  scattereii  abii 

I  SiH't  &I»>\  though  thia  «preiul  in  a  field  or  garden,  is  triedf 

[  be  &  Terr  gijod  oiicu)KMt.     For  salt,  it  is  too  costly :  bat  it 

til,  thnt  min|;ltHl  with  seed-corn,  &a<i  down  together,  it  dii 

I  giMHl ;  uul  I  urn  of  upLiiiun.  thnt  chalk  in  powder,  mingled  tri 

I  Wuil-tiurn,  wuultl  ili>  ^lod  ;  jwrhape  as  much  aa  chalking  i 

I  KTiiuud  all  over.      \i  tor  the  dteepiair  of  the  aeeda  in  sera 

l>auxturui  with  wiUtfr  to  gire  them  vigour,  or  watering  grom 

ni[Mwt-water.  we  have  spoken  of  rbem  before. 

59S,    The  fourth  tielp  of  ground  is.  the  iaifering  of  vej 

11  did  into  tht)  ground,  and  so  to  titttun  it;  aa  iha  stubbht 

onu  >isp«t.'i(dlv  [was.     Bnikt?»  oa^st  upon  the  gnwad  m 

{  of  wintvr,  will  muke  it  very  mutfuL      U  wan  gM 
JblKjr  wbutfaur  leaves  of  tree;*  i^wepc  n^tfaer^  wiA.  ■ 
t  Wit  dung  mixed.  lu  give  them  mure  heart.  waiM 
BajpW  ouinpotit;  liir  ihtira  is  nothing  luM  ao  oWEi 
t  ijf  tr«%-» :  >u»i  IK  thvv  liv  scurtnraU.  and  wttiioitc 
rathvr  make  thv  i^>ujid  sour  than  iitiiiM~nrtse. 
ys^    Thv  tiiUi  heiti  ijf  gruuiut  i»,  hull  and  wonntb.     b  I 
bwii  mKtuHily  pnu.'t3e«<i  ru  buin  heath,  aud.  tingv  mil  m 
wiilkihii  mutaitv  of  the  wind.  u|N>a  die  ^rroniid.     We  ^ai 
1»  iuhI  inuh»uii»  mvTulttth  grrHiiMl:  ww  am  i 
I  tu  did  «uutli  iitemivth  gniomL:   wo  airi| 
hiM|i  Wt)  gmumi,  !t6  well  by 
[ :    ami  it  mar  1m  >iuubied. 
Lod  with  brake*  lu  the  in-: 
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■^  11,  to  bcmg  Titer  tmm  some  hanging  groaods  where  tlwre 
inlo  the  lower  grouocU,  carrying  it  in  some  long 
and  &«n  tfaoee  furrow^  drairing  it  ti«ver$e  to 
iftod  the  water.  And  this  inaketh  an  excellent  tmpruTe- 
■eot,  bocfa  for  com  and  grass.  It  is  the  richer  if  tho^ 
hlgiag  grouDtb  be  Artful,  because  it  washeih  off  some  ot 
tke  btoeaB  of  the  earth ;  but  howsoever  it  prutitetb  much. 
Ccnenllj  where  there  are  great  oFerflows,  iu  fens  or  the  like, 
&e  dniwiUDg  of  them  in  the  winter  maketh  the  summer  i'ol- 
Ining  more  fniitfol ;  the  cause  may  be,  for  tltat  it  kee]>eth 
the  ground  warm,  and  nourisheth  tt.  But  the  fen-men  hold 
thai  the  sewere  must  be  kept  so,  as  the  water  may  not  stay  too 
Im^  in  the  spring,  till  the  weeds  and  sedge  be  grown  up ;  fur 
tliCD  the  ground  will  be  like  a  wood,  which  kccpeth  out  the 
nil,  and  ao  continucth  the  wet;  whereby  it  will  never  graze 
fto  porpoee j  that  year.  Thuii  much  for  irrigation.  But  for 
Kiudanccs  and  draioings  of  water,  where  there  is  too  much, 
nd  the  helpe  of  ground  in  tli&t  Lied,  wu  sltjll  six;ak  uf  ihcm 
Buolber  placea 
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Experiments  in  consort  touching  the  affinities  and  differences 
between  plants  and  inanimate  bodies, 

601.  The  differences  between  animate  and  inanimate  bodifi«i 
we  shall  handle  fully  under  the  title  of  life,  and  living  spirits, 
and  powers.  We  shall  therefore  make  but  a  brief  mention  ol 
them  in  this  place.  The  main  differences  are  two.  All  bodies 
have  spirits  and  pncumatical  parts  within  them:  but  the  mam 
uifferences  between  animate  and  inanimate  are  two:  the  first 
5s,  that  the  splrit^j  of  things  animate  are  all  continued  with 
thcinselvcj*,  and  are  branched  in  veins  and  secret  canals,  as 
blood  is :  and  in  living  creatures,  the  spirits  have  not  only 
branches,  but  certain  cells  or  seats,  where  the  principal  spiriti 
do  reside,  and  whercunto  the  rest  do  resort ;  but  the  spirits  iu 
things  inanimate  are  shut  in  and  cut  off  by  the  tangible  part^ 
and  arc  not  j)ervi(>us  one  to  another ;  as  air  is  in  snow.  The 
second  main  difference  is,  that  the  spirits  of  animate  bodies  are 
all  in  some  degree  (more  or  le.-s)  kindled  and  inflamed ;  and 
have  a  fine  commixture  of  flame,  and  an  aerial  substimce.  Bui 
inaniiuate  bodies  have  their  spirits  no  whit  inflamed  or  kindled- 
And  tills  difference  consis^teth  not  in  the  heat  or  coolness  ol 
spirits  ;  for  cloves  and  other  spices,  naphtha  and  petroleum,  have 
exceeding  hot  spirits,  (hotter  a  great  deal  than  oil,  wax,  oi 
tallow,  &c.)  but  not  inflamed.  And  when  any  of  those  weak 
and  temperate  bodies  come  to  be  inflamed,  then  they  gather  a 
much  greater  heat  than  others  have  uninflamed ;  besides  their 
light  and  motion,  &c. 

602.  The  differences,  which  are  secondary,  and  proceed  from 
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be^=e  two  radical  difference?,  are :  Fir^  fJante  tie  all  figurste 
ind  deiertniaate ;  which  inanimate  bolies  are  not ;  for  lixik  bow 
&r  the  spint  is  able  to  spread  and  coniiaue  Itself,  so  fur  goeib 
dKd)q>e  of  figure,  and  then  is  determined,  Seci>ndiy,  plants 
iaBOoruh;  uuntmate  bodies  do  not ;  they  have  an  accretion, 
hot  no  aliiaentation.  Thirdly,  plants  have  a  period  of  life; 
which  inanimate  bodies  have  not.  Fourthly,  they  have  a  ene- 
C(s^»n  and  propagation  of  their  kind ;  which  is  not  in  bodies 
iuuimate. 

603.  The  differences  between  plantji.  and  metals  or  foe^l^ 
bfailes  tIio=e  four  before-mentioned  (for  metaU  I  hold  Inani- 
nate),  arc  these :  Firet,  metals  are  more  durable  than  plants. 
Secondly,  they  are  more  solid  and  hard.  Thirdly,  they  are 
vhollr  rablerrany;  nhereas  plants  are  part  above  earth  and 
[wrt  nnder  earth. 

6ftl.  There  be  very  few  creatures  that  participate  of  the 
nttnre  of  plants  and  metals  buth ;  coral  is  one  of  the  nearest 
of  both  kiudi :  another  is  vitriol,  for  that  is  aptest  to  sprout 
with  moisture. 

605.  Another  special  affinity  is  between  plants  and  mould  or 
patrefaction  :  for  all  putrefaction  (if  it  dissolve  not  in  areiac- 
tion)  will  in  the  end  issue  into  plants  or  living  creatures  bred 
of  putrefaction.  I  account  moss,  and  raushrooros,  and  agaric, 
ttid  other  of  those  kinds,  to  l>e  but  moulds  of  the  ground,  walls, 
lad  trees,  and  the  like.  As  fi>r  flesh,  and  fish,  nnd  )>1auts  them- 
•elves.  and  a  number  of  other  things,  after  a  mouldiness,  or 
nittenness,  or  corrupting,  they  will  fall  to  breed  worms.  These 
putrefactions,  which  have  affinity  with  plants,  have  this  differ- 
ence from  them ;  that  they  have  no  8ucx;e38ion  or  propagation, 
tbtn^h  they  nourish,  and  have  a  period  of  life,  and  have  llke- 
yrh&  Bome  figure. 

606.  I  left  once  by  chance  a  citron  cut,  in  a  close  room,  for 
^Jjire  nimmer  months  that  I  was  absent;  and  at  my  return 
Ljj^rewere  grown  forth,  out  of  the  pith  cut,  tufts  of  hairs  an 
^"^jli  long,  with  little  black  heads,  as  if  they  would  have  been 
herb. 


^^r*"*'^^*  in   ennsort  touching  the  nffinitUs  am!  fiifferences  of 
•^^r^^riff  "nd  iicin^  creatures,  and  the  confiiurs  and  pnrtieipUa 

^^  ^r .'3ne_affimiii>g  and  differences  between  plants  find  living 
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orcaluros  arc  these  thnt  follow.  Tlu y  have  both  of  ih  m  >\'.:\\$ 
continucil,  aiul  brauchetl,  and  also  inHaiuotl.  liut  first,  in  Ywh^ 
creatures  tlie  spirits  have  a  cell  or  seat,  which  plaiits  liave  ii"i: 
as  was  also  fonnorly  said.  And  jiecoiuUy,  the  spirit*  if  li\':n;: 
creatures  liold  more  of  flame  than  the  spirits  of  plants  do.  AnJ 
these  two  are  the  radical  difl'erences.  For  the  secondary  ilifitr- 
ences,  thoy  are  as  follow.  First,  plants  are  all  fixed  to  tie 
earth ;  whereas  all  living  creatures  arc  severed,  anil  uf  il ma- 
selves.  Secondly,  living  croatv.res  have  k»cal  niotir.n;  \hvi\* 
have  not.  Thinlly,  living  creatures  nourish  from  tluir  ujiir 
parts,  by  the  mouth  cliiefly  ;  jilants  nourish  from  below,  iinni  ly 
from  the  roots.  Fourthly,  plants  have  their  seed  and  seuiiii;.! 
parts  u[»permost ;  living  creatures  have  them  lowcnnust:  auJ 
tlierefore  it  was  said,  ni't  elegantly  alo:ic,  but  philo-'Oi'liica!!} : 
Homo  est  jilantd  uiccrsa  ;  ^lan  is  like  a  plant  tunuil  uj-wiirit: 
for  the  rot)t  in  plants  is  as  the  head  in  living  creatures.  Fitihlv. 
living  creatures  have  a  more  exact  fiiiurc  tlian  plants.  Slxiiilv. 
livinfjr  creatures  have  more  diversity  of  orirans  within  lli.r 
bodies,  and  (as  it  were)  inward  figures,  tliau  plants  Ijum. 
Seventldy,  living  creatures  have  sense,  which  plants  liave  in»t. 
Eighthly,  living  creatures  have  voluntary  nn5ti'.n,  wljioh  ['laai* 
have  not. 

GOS.   F«;r  the  dillerence  oi  Sv'.\es  in  plants,  they  are  ulu-iitiiui? 

bv  name   distinjxui&lu'd :    as  male-pionv,  female-pionv:   in;.a- 

rosen;arv,  female-rosemarv  :  ho-hollv,  she-hollv,  &e. :  hut  l«'!  " 

ration  by  copidation  certain  ly  exti'nde;h  not   to  plaiit>.     i- 

nearest  aj-proaeh   of  it  is  between  the   ho-i;alm  an«l  the  .*Ih" 

palm:  which  (as  they  rej)ort),  if  tliey  grow  near,  inelino  ;!ki:- 

to  the  other ;    insonuieh  as  (that   which  is  nion?  straiim     i.) 

doubt  not  to  report,  thai  to  keep  the  tries  upright  In  ni  I'^i'- 

hj.  they  tie  ropes  or  line-  l"nnn  the  one  to  the  other,  that  iIj'' 

.•Oataot  might  be    enjoyed  hv  the  contact  of  a  midiUo  b"«:}- 

Bu-  '.his  may  be  feigned,  or  at  least  aniplifun].      XevertlKk:->l 

la:  y-''-  onuigh  to  tliink,  that  this  sanje  hiuuiinm  c.f  a  stn»r.Jir 

\3»l  1  "weaker,  like  unto  masculine  and  feminine,  <h>ih  hoM  '-^ 

5,»  >-.  .2s:?.  V.:tT<\t.  (uir.   Canion.  141.  '2.     The  dii'TiKii    in    tIk- :<'\r  i- M'." '"■ ' 
i'«i'«".3i  a  *i.'i  ^y  Arisioile,  iJe  Jnctnt.  tt  >'»/->./.  iv  I.     i;iir   ihc  .li'.^j)  ;"■ 
-^t  ■■  ^  : -.7>iV--'i.:"v''y,  ;inim;ils  I  ciuK  in  tr  ifh  ihi-u- ■.■.■.-.l  .ji.ii-   in   !..'•»:  • 
-fcapi -■-£-,   3i*  "-.Tvve  manintiT  um.'   «.r  ilii*   iim-t   ihtliiilt   tif  :.ll  en::- i-    ■ 
-ars-."*^  :xs;v-'.<4iniiividuaUty  ?  a  qm-^tioii  wl.uh  T\m<  tl.niuh  all  i.:;?''.  ■: 
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tU  liying  bodies.  It  is  confounded  sometimes;  as  in  some 
ereatores  of  putrefaction,  wherein  no  marks  of  distinction  a)>- 
pear :  and  it  is  doubled  sometimes ;  as  in  hermaphrodites :  but 
generally  there  is  a  degree  of  strength  in  most  s|)ecies. 

609.  The  participles  or  confiiiers  between  plants  and  living 
creatures,  are  such  chiefly  as  are  fixet],  and  have  no  local  motion 
of  remove,  though  they  have  a  motion  in  their  parts ;  such  as 
ire  oysters,  cockles,  and  such  like.  There  is  a  fabulous  narra- 
tion, that  in  the  northern  countries  there  should  be  an  herb 
that  groweth  in  the  likeness  of  a  lamb,  and  fecdeth  upon  the 
grass,  in  such  sort  as  it  will  bare  the  grass  round  about'  But 
I  suppose  that  the  figure  maketh  the  fable ;  for  so  we  see 
there  be  bee-flowers,  &c.  And  as  for  the  grass,  it  seemeth  the 
phint,  having  a  great  stalk  and  top,  doth  prey  upon  the  grass  a 
good  way  about,  by  drawing  the  juice  of  the  earth  from  it. 

Experiments  promiscuous  touching  plants. 

610.  The  Indian  fig  boweth  his  roots  down  so  low  in  one 
year,  as  of  itself  it  tiiketh  root  again ;  and  so  multiplieth  from 
n)ot  to  root,  making  of  one  tree  a  kind  of  wood.^  The  cause  is 
the  plenty  of  the  sap,  and  the  softness  of  the  stilk,  which 
loaketh  the  bough,  being  over-loaden,  and  not  stifily  upheld, 
weigh  down.  It  hath  leaves  as  broad  as  a  little  target,  but  the 
fruit  no  bigger  than  beans.  The  cause  is,  for  that  the  con- 
tinual shade  increaseth  the  leaves,  and  abateth  the  fruit ;  which 
nevertheless  is  of  a  pleasant  taste.  And  that  (no  doubt)  is 
caused  by  the  suppleness  and  gentleness  of  the  juice  of  that 
plant,  being  that  which  maketh  the  boughs  also  so  flexible. 

611.  It  is  reported  by  one  of  the  ancients  that  there  is  a 
certain  Indian  tree,  having  few  but  very  great  leaves,  three 
eabits  long  and  two  broad,  and  that  the  fruit,  being  of  good 
taste,  groweth  out  of  the  bark.^  It  may  be.  there  be  plants 
that  pour  out  the  sap  so  fast,  as  they  have  no  leisure  cither  to 
divide  into  many  leaves,  or  to  put  forth  stalks  to  the  fruit 
With  us,  trees  (generally)  have  small  leaves  in  comparison. 
The  fig  hath  the  greatest ;  and  next  it  the  vine,  mulberry,  and 
sycamore;  and  the  least  are  those  of  the  v/illow,  birch,  and 

*  Cardaiit  De  Berum  Varict.  xxii.  p.  63.     The  name  given  to  this  herb  in  the 
nmntrjr  wlwrc  It  grows  \%  horametz^  sc.  quasi  agnu». 
'  8re  Pliny,  XX.  11. 
'  Id.  sril.  12.     But  if  is  not  said  thar  the  tree  ha«  but  few  leaves. 

M  M    2 
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thorn.     But  there  be  found  herbs  with  far  greater  leaves 
any  tree ;  as  the  bur,  gourde  cucumber^  and  colewort 
cause  is  (like  to  that  of  the  Indian  fig)  the  hasty  and  pl( 
putting  forth  of  the  sap. 

612.  There  be  three  things  in  use  for  sweetness; 
honey,  manna.  For  sugar,  to  the  ancients  it  was  scarce  Is 
and  little  used.*  It  is  found  in  canes :  QiuBrey  whether 
first  knuckle,  or  further  up  ?  And  whether  the  very  b 
the  cane  itself  do  yield  sugar,  or  no?  For  honey,  t: 
maketh  it,  or  gathereth  it;  but  I  have  heard  from  on 
was  industrious  in  husbandry,  that  the  labour  of  the 
about  the  wax ;  and  thit  he  hath  known  in  the  begini 
May  honeycombs  empty  of  honey;  and  within  a  for 
when  the  sweet  dews  fall,  filled  like  a  cellar.*  It  is  re 
by  some  of  the  ancients,  that  there  is  a  tree  called  occl 
the  valleys  of  Hyrcania,  that  distilleth  honey  in  the 
ings.'  It  is  not  unlike  that  the  sap  and  tears  of  som 
may  be  sweet.  It  may  be  also,  that  some  sweet  juices, 
many  uses,  may  be  concocted  out  of  fruits,  to  the  thick 
honey,  or  perhaps  of  sugar ;  the  likeliest  are  raisins  of  tl 
figs,  and  currants ;   the  means  may  be  inquired. 

613.  The  ancients  report  of  a  tree  by  the  Persian  sei 
the  shore-sands,  which  is  nourished  with  the  salt  wate 
when  the  tide  ebbcth,  you  shall  c^ee  the  roots  as  it  wci 
without  bark,  (being  as  it  seemeth  corroded  by  the  ?al 
grasping  the  sands  like  a  crab ;  which  nevertheless  be 
fruit*  It  were  good  to  try  some  hard  trees,  as  a  scrvic 
or  fir-tree,  by  setting  them  within  the  sands. 

614.  There  be  of  plants  which  they  use  for  garment; 
that  follow  :  hemp,  flax,  cotton,  nettles  (whereof  the} 
nettle-cloth),  sericum,  which  is  a  growing  silk;  thej 
also  cables  of  the  bark  of  lime  trees. "^     It  is  the  sta 

*  Pliny,  x\\.  1 7. 

*  Bacon's  informant  took  the  same  view  of  the  mutter  as  Aristotle,  and 
^as  directly  or  indirectly  influenced  by  his  opinion.  According  to  Ari-^totlc 
manufacture  the  wax  from  flowers,  but  simply  collect  the  honey  which  falls 
sky.  lie  gives  the  reason  in  the  text  for  this  opinion,  namely,  the  rapii 
which  honey  is  stored  up  at  ceitain  seasons ;  and  adds  another  argument,  th 
bees  are  deprived  of  their  honey  in  the  autumn  they  apiM*ar  to  be  unable  to  si 
loss,  although  there  is  still  an  abundance  of  flowers.  The  statement  made  in 
quent  paragraph,  that  a  bee  sometimes  lives  seven  year>,  may  also  have  be 
from  Aristotle,  Hist.  Anim,  v.  22. 

*  Pliny,  x\l  18.  *  Id.  xii.  20. 
'  The  common  garden  matting  which  comes  to  uh  from  Russia  is  also  ma< 

bark  ;  and  t\ie  same  nut£T\aL\,  tbe  philyra  of  the  ancients,  is  used  in  Est 
■hoes. 
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naletli  tlie  fihcsoiu  matter  commool}-;  and   sometimea  the 
dun  that  groweth  abore. 

615.  Thej"  haTC  in  eome  countiiea  a  plant  of  a  rosy  colour, 
■hid)  sliuttetli  in  tli«  night,  opencth  in  the  moming,  and 
iipeneth  wide  at  noon;  which  the  inhabitants  of  those  coun- 
bies  nj  U  a  plant  that  eleepeth.'  There  be  aleepers  enon, 
Iheo;  for  ftfanoet  all  floirers  do  the  like. 

616.  Same  plants  there  are,  but  rare,  that  hav<!  a  mosey  or 
Jovtty  root ;  and  likewise  that  have  a  number  vf  tliread^  like 
bcardd ;  mb  roaadrakes,  whereof  witches  and  inijmstors  make  an 
Dgly  iatage,  giving  it  the  furm  of  a  face  at  the  top  of  thu  root, 
lad  leaving  those  atringa  to  make  a  broad  beard  down  to  the 
foot"  Al&o  there  is  a  kind  of  nard  in  Crete  (being  a  kind  of 
phu),  that  hath  a  root  hairy,  like  a  rough-footed  dove's  foot. 
So  as  yon  may  see,  there  are  of  roots,  bulbous  roots,  fibroua 
toots,  and  hirsute  roots.  And,  I  take  it,  to  the  bulbous,  the 
!ap  hastenelh  most  to  the  air  and  sun ;  in  the  fibrous,  the  sap 
delighteth  more  in  the  earth,  and  iberefore  putteth  downward; 
aikl  the  hirauie  is  a  middle  between  both ;  that  besides  the  put- 
ting fortli  upwards  and  downwards,  putteth  forth  in  round. 

617.  There  Rrc  some  tears  of  trees,  which  are  kembed  from 
llie  beards  of  goats:  fur  when  the  goats  bite  and  crop  them, 
especially  in  the  mornings,  the  dew  being  on,  the  tear  cometh 
forth,  and  hangeth  upon  their  beards  :  of  this  sort  is  some  kind 
of  ladanum.' 

618.  The  irrigation  of  the  plane-tree  by  wine,  is  reported 
by  the  ancients  to  make  it  fruitful'  It  would  be  tried  like- 
wise with  roots;  for  upon  seeds  it  worketh  no  great  efi'ects. 

619.  The  way  to  carry  foreign  roots  a  long  way,  is  to  vessel 
them  close  in  earthen  vessels.  But  if  the  vessels  be  not  very 
great,  you  must  make  some  holes  in  the  bottom,  to  give  some 
refreshment  to  the  roots ;  which  otherwise  (its  it  secmeth)  will 
decay  and  suftbcate. 

620.  The  ancient  cinnamon  was,  of  all  other  plants,  while  it 
grew,  the  driest ;  and  those  things  wliich  arc  known  to  comfort 
other  plants,  did  make  that  more  steril ;  for  in  showers  it  pros- 
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pered  worst ;  it  grew  also  amongst  bushes  of  other  kincU, 
»vhere  commonly  plants  do  not  thrive ;  neither  did  it  love  Uie 
«un.'  There  might  be  one  cause  of  all  those  effects;  namely, 
the  sparing  nourishment  which  that  plant  required.  Quote, 
how  far  cassia^  which  is  now  the  substitute  of  cinnamon,  doth 
participate  of  these  things  ? 

621.  It  is  reported  by  one  of  the  ancients^  that  cassia,  when 
it  is  gathered,  is  put  into  the  skins  of  beasts  newly  flayed ;  and 
that  the  skius  corrupting  and  breeding  worms^  the  worms  do 
devour  the  pith  and  marrow  of  it,  and  so  make  it  hollow ;  but 
meddle  not  with  the  bark,  because  to  them  it  is  bitter.^ 

622.  There  were  in  ancient  time  vines  of  far  greater  bodies 
than  we  know  any ;  for  there  have  been  cups  made  of  them, 
and  an  image  of  Jupiter.  But  it  is  like  they  were  wild  vines; 
for  the  vines  that  they  use  for  wine,  are  so  often  cut,  and  so 
much  digged  and  dressed,  that  their  sap  spendeth  into  the 
grapes,  and  so  the  stalk  cannot  increase  much  in  bulk.  The 
wood  of  vines  is  very  durable,  without  rotting.  And  that 
which  is  strange,  though  no  tree  hath  the  twigs,  while  they  are 
green,  so  brittle,  yet  the  wood  dried  is  extreme  tough ;  and 
was  used  by  the  captains  of  armies  amongst  the  Bomans  for 
their  cudgels.^ 

623.  It  is  reported  that  in  some  places  vines  are  suffered 
to  grow  like  herbs,  spreading  upon  the  ground ;  and  that  the 
grapes  of  those  vines  arc  very  great.  It  were  good  to  make 
trial,  whether  plants  that  use  to  be  borne  up  by  props,  will 
put  forth  greater  leaves  and  greater  fruits,  if  they  be  hiid 
along  the  ground ;  as  hops,  ivy,  woodbine,  &c. 

624.  Quinces  or  apples,  &c.,  if  you  will  keep  them  long, 
drown  them  in  hoiiey ;  but  because  honey  (perhaps)  will  give 
them  a  taste  over-luscious,  it  were  good  to  make  trial  in  pow- 
der of  sugar,  or  in  syrup  of  wine  only  boiled  to  height  Both 
those  would  likewise  be  tried  in  oranges,  lemons,  and  pome- 
granates; for  the  powder  ol'  sugar,  and  syrup  of  wine,  will 
serve  for  times  more  than  once. 

iV2o,  The  conservation  of  fruit  would  be  also  tried  in  ves- 
>ols  filled  with  fine  sand,  or  with  powder  of  chalk;  or  in  meal 
and  tlour  ;  or  in  dust  of  oak  wood  ;  or  in  mill. 

(»2(>.  Such  fruits  as  you  appoint  for  long  keeping,  you  mu:t 
pithor  hofon^  they  be  full  ripe ;  and  in  a  fair  and  dry  day, 

»  r;    v.  \-...  4'J:  =  Id.  \ii.  43.  *  Id.  xiv.  2.  aud  3- 
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loirards  noon ;  and  when  the  wind  bioweth  not  south ;  and 
when  the  moon  is  under  the  eartli,  ami  in  decrease. 

fi27.  TaUe  grapes,  and  hang  them  in  an  empty  vessel  well 
sinpiwd ;  and  set  the  vessel  not  in  a  cellar,  but  in  some  dry 
place;  and  it  ia  said  they  will  last  long.  But  it  h  reported  by 
sume,  ihey  will  keep  better  in  a  vessel  half  full  of  wine,  so  thai 
tiie  grapes  touch  not  the  wine.' 

628.  It  is  reported  that  the  preserving  of  the  stalk  helpeth 
t)  preserve  the  grape  ;  especially  if  the  etalk  be  put  into  the 
pith  of  elder,  the  elder  not  touching  the  fruit. 

629.  It  is  repoited  by  eome  of  the  ancients  that  fruit  put 
m  bottles,  and  the  bottles  let  down  into  wells  under  water, 
»"iU  keep  long. 

630.  Of  herbs  and  plants,  some  are  good  to  eat  raw  ;  as  let- 
tuce, endive,  purelane,  tarragon,  cresses,  cucumberB,  musk- 
Bielona,  radish,  &c.  Others  only  after  they  are  boiled,  or  have 
passed  the  fire ;  as  parsley,  clarj',  sage,  parsnips,  turnips,  aspa- 
•^us,  articliokes  (though  they  ;dso  being  young  are  eaten 
**iv).  But  a  number  of  herbs  are  not  esculent  at  all ;  as  worm- 
wood, grass,  green  corn,  centory,  hyssop,  lavender,  balm,  &c. 
The  causes  are,  for  that  the  herbs  that  are  not  esculent  do 
■V'ant  the  two  tastes  in  which  nourishment  restelh;  which  are 
fat  and  sweet ;  and  have  (contrariwise)  bitter  and  over-strong 
tastes,  or  a  juice  so  crude  as  cannot  be  ripened  to  the  degree  of 
>iuurichment.  Herbs  and  planta  that  are  esculent  raw,  have 
iatnesa  or  sweetness  (as  all  esculent  fruits) ;  such  are  onions, 

I  lettuce,  &c.  But  then  it  must  be  such  a  fatneaa,  (for  as  for 
sweet  things,  they  are,  in  effect,  always  esculent,)  as  is 
not  over-gross,  and  loading  of  the  stomach :  for  parsnips  and 
I  leeks  have  fatness,  but  it  is  too  gross  and  heavy  without 
I    boiling.     It  must  be  also  in  a  substance  somewhat  tender ; 

I  for  we  see  wheat,  barley,  artichokes,  are  no  good  nourishment 

II  till  they  have  passed  the  fire ;  but  the  fire  doth  ripen,  and 
il    maketh  them  soft  and  tender,  and  eo  they  become  esculent. 

As  for  radish  and  tarragon,  and  tlie  like,  they  are  for  cmidi- 
"    menle,  and  not  for  nourishment.     And  even  some  of  those 

lierl*  which  are  not  esculent,  are  notwithstanding  poculent ; 
I  M  hopd,  broom,  &c.  Qucere,  what  herbs  are  good  for  drink 
[    besides  the  two  aforenamed ;  for  that  it  may  perhaps  case  the 

I  I  Then 
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nt  not  aromatical ;  which  they  Uxke,  beaten  Into  powder,  in 
liter,  as  hot  as  they  can  drink  it :  and  they  take  it,  and  sit 
it  in  their  coffa-houacs,  which  are  like  our  taverns.  This 
ink  comforteth  the  brain  and  heart,  and  hclpetb  digestion. 
Certainly  this  berry  coffa,  the  root  and  leaf  betel,  the  leaf  to- 
bacco, and  the  tear  of  poppy  (opium),  of  which  the  Turks  are 
freat  takers  (supposing  it  exjmllctli  all  fear),  do  all  condenao  the 
ipiritd,  and  make  them  strong  and  aleger.  But  it  aeemcth 
they  were  taken  after  several  manners ;  for  coBa  and  opium  are 
Wlieu  down,  tobacco  but  in  smoke,  and  betel  is  but  cham]ied  in 
the  mouth  with  a  little  lime.  It  is  like  there  are  more  of  theiu, 
if  they  were  well  found  out,  and  well  corrected.  Qmsre  of 
ienbane-seed ;  of  mandrake;  of  saffron,  root  and  fluwer;  of 
£)lium  indum;  of  ambergrlse ;  of  the  Assyrian  amomum,  if  it 
Bay  be  had ;  and  of  the  scarlet  powder  which  they  call  kermez; 
«nd  (generally)  of  all  sucli  things  as  do  inebriate  and  provoke 
lileep.  Note  that  tobacco  is  not  taken  in  root  or  seed,  which 
«re  more  forcible  ever  than  leaves. 

Experiment  solitary  touchiug  paintings  of  the  body. 
739.  The  Turks  have  a  black  powder,  made  of  a  mineral 
called  alcnhole,  which  with  a  fine  long  pencil  they  lay  under 
their  eye-Hds ;  which  doth  colour  them  black ;  whereby  the 
white  of  the  eye  is  set  off  more  white.'  With  the  same  pow- 
der they  colour  also  the  hairs  of  their  eye-lids,  and  of  their 
eye-brows,  which  they  draw  into  embowed  arches.  You  shall 
find  that  Xenophon  maketh  mention,  that  the  Medcs  used  to 
pMnt  their  eyes.  The  Turks  use  with  the  same  tincture  to 
colour  the  hair  of  their  heads  and  beards  black.  And  divers 
with  us  that  are  grown  grey,  and  yet  would  appear  young, 
find  means  to  make  their  hair  black,  by  combing  it  (as  they 
uy)  with  a  leaden  comb,  or  the  like.  As  for  the  Chincses, 
who  are  of  an  ill  complexion  (being  olivaster),  they  paint  their 
clieeks  scarlet,  especially  their  king  and  grandes.^     Generally, 

'  Suiilji,  p.  53. 

'  I  do  ml  kDOw  where  Baton  found  this.  It  ia  not  nienUoned,  I  think,  bjr  modem 
IfiwllcM,  The  Chhiese  csdl  lu  red  men.  It  appcsn  from  Pliny,  mlii.  36.,  that  ta 
oAj  timn  It  wsi  uiiul  in  Rome  to  colour  the  Image  of  Jupiter  tvd,  or  M  least  ill 
bn,  and  to  imesr  in  a  similar  way  the  hodle<i  of  IhoM  who  triumphed.  O.  K.  Miiller 
miMeti  the  two  Ihingi,  regarrllni;  the  triumph  as  a  kind  of  Apollimalt. 

{I  have  ntainrd  the  uHrIhuI  spelling  uf  gramkis  the  douhle  i.  nhlch  waa  no 
Anbt  intniiluced  merely  to  murk  the  vrord  a9  a  diasyilahle,  hat  ltd  to  llie  ml'plai.'lng  i>f 

'  aaxot.     The  Spanish  graitdt  would  not  have  chanifed  Into  the  English  gramd/i, 

we  Duw  prociouiice  It,  except  through  ignoraace,  — J.  d,] 
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•r-^UM-  if,  fur  4a«  tf  tPBW  A«  bar  mfll  lw«a 
M>d  /  wuf  IBMB  hM«  &  MHC  wAen- jacK,  aai  la 
Wd^r  *e  MM  InoJ  ilw  k  Ac 

;  liir  «c  am  it  i>  >  ~ 
t  dni  afffeMlMM,  Ac 

i  MMBIi^rifllit  sbc! 

t  belter  viae  «ktt  it  it  «U;  Cir  Aac  ■ 


.  TWre  be  phnta  tb^  hare  a  uBk  in  tbra^ 

«(  M  flgt,  old  letUiee,  aow-tfaMlInT  qxng^ll 
r  may  lie  aa  ioceptioa  of  patK&etkn :  fur  Aoro  I 
luve  nil  an  aeniaoay  i  tbou^  one  ■oold  tliink  Ibej-  A 
l>«>  I(fuili)c.  V»t  if  foa  write  apon  paper  with  ibe  buDc  o 
fiy^,  \\u:  leltiTK  will  nut  be  *eco,  until  you  hold  the  paper  b 
llttj  lire,  auJ  then  %\\«y  wax  brown ;  which  ^hewetb  that  tt  til 
•liarp  ur  frtiUing  juice :  lettuce  a  thought  poisonous,  wbcnitS 
iwi  ulil  a*  to  have  milk :  ipiirge  it  a  kind  of  poison  id  it^> 
■ltd  u*  f»r  *ow-thirtIca,  tb^tugh  codcjb  eat  them,  yet  ehe^i 
(Uid  cuttlv  will  not  touuli  tbcm:  and  besides,  the  tnilk  of  tl 
rulilitsj  upon  wurbt,  in  chort  litne  wearetb  them  aivay;  whiA 
dlicwutli  till!  milk  of  tliem  lo  be  corroflivc.  We  see  also  tl 
wliciit  tiud  otlitT  corn  kiwh,  if  you  take  them  forth  of  tie 
grouml  btifore  tlicy  aprout,  are  full  of  tuilk;  and  the  beginoint 
iif  gKriiiiiiation  \»  ever  a  kind  of  putrefaction  of  the  t 
IOu|ihi>i'liium  ulaii  hutb  a  milk,  (hough  not  very  white,  which  it 
iif  ft  giciit  acrimony:  and  saliidinc  hath  a  yelhiw  milk,  wliif* 
liutli  HkcwivD  much  acrimony  ;  for  it  cleanaeth  the  eyes-  U 
U  gnod  aUo  for  cataracts. 

'  Wlutovtr  tlw  mton  tmj  hf.  It  In  rMt^nly  ir 

jiinrMm  witli  111*  ■««  uf  tliv  uw,  il  Uiul  fur  >  luiie 

iiii  llilt  u'tiiuni  ihol  uIItv  unninili  an  In  Vrttaet  in 

FlIpKtn.  Ikmui*  hird  wUiivrt  oonwkxMllr  umut  uuI 

Ifruin  tht  ri|>rrl(nce  <i( 
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I  640.  Mushrooms  are    reported  to  grow  as  well  upon  the 

f       ^^odies  of  trees,  as  upon  their  roots,  or  upon  the  earth ;  and 

^jiecially  upon  the  oaL     The  cause  is,  for  that  strong  trees 

•i^  towards  such  excrescences,  in  the  nature  of  eiirth;  and 

i       therefore  put  forth  moss,  mushrooms,  and  the  like. 

■  64L  Tliere  is  hardly  found  a  plant  that  yicldcth  a  red  juice 
L      ^tx  the  blade  or  ear ;  except  it  be  the  tree  that  beareth  sanguis 

draconis;  which  groweth  chiefly  in  the  island  Soquotra:  the 
t:     berb  amarautluis  indeed  is  red  all  over ;  and  brasll  is  red  in  the 

r  

"•rood :  and  so  is  red  sandcrs.  The  tree  of  sanguis  draconis 
^'  SToweth  in  the  form  of  a  sugar-loaf.  It  is  like  that  the  sap  of 
t  tbBt  plant  concocteth  in  the  body  of  the  tree.  For  wc  see  that 
^  .grapes  and  pomegranates  are  red  in  the  juice,  but  are  green  in 
h  "the  tear :  and  this  maketh  the  tree  of  sanguis  draconis  lesser 
^    towards  the  top ;    because  the  juice   hastcucth  not  up ;    and 

l^esides,  it  is  very  astringent ;  and  therefore  of  slow  motion. 
I  642.  It  is  reported  that  sweet  moss,  besides  that  upon  the 

i-  ^pple  trees,  groweth  likewise  sometimes  upon  po[»Iars ;  and  yet 
i  CK®fi®'*^ly)  ^^®  poplar  is  a  smooth  tree  of  bark,  and  Lalh  little 
~.  niogg.  The  moss  of  the  larix-tree  burnetii  also  sweet,  and 
I  "l^arkleth  in  the  burning.  Qucere  of  the  niMs^es  of  cdorate 
*  -  "b^ees ;  as  cedar,  cypress,  lignum  aloes,  &c. 

643,  The  death  that  is  most  without  pain,  hath  been  noted 

■  -  V>  be  upon  tlie  taking  of  the  potion  of  hemlock ;  which  in 

HTnnanity  was  the  form  of  execution  of  capital  oll'enders  in 
-A.thens.  The  i>oison  of  the  asp,  that  Cleopatra  used,  hath 
•ome  affinity  with  it.  The  cause  is,  for  that  the  torments  of 
death  are  chiefly  raised  by  the  strife  of  the  spirits ;  and  these 
"^T^pours  quench  the  spirits  by  de^rejs;  like  to  the  deatli  of  an 
1  ^ixtreme  old  man.  I  conceive  it  is  less  painful  than  opium,  be- 
i   c^iise  opium  hath  parts  of  heat  mixed. 

^  844.  Therfe  be  fruits  tliat  are  sweet  before  they  be  ripe,  as 

V   ^^yrobalanes ;  so  fennel-seeds  are  sweet  before  they  ripen,  and 
\.  ^ftcr  grow  spicy.     And  some  never  ripen  to  be  sweet;  as 
1    ^B^marinds,  berberries,  crabs,  sloes,  &c.     The  cause  is,  for  that 
t^e  former  kind  have  much  and  subtile  heat,  which  causcth 

i^^rly  sweetness ;  die  latter  have  a  cold  aiid  acid  juice,  which  no 
*^eat  of  the  sun  can  sweeten.     But  as  for  the  myrobalane,  it 
*^th  parts  of  contrary  natures ;  fi)r  it  is  sweet,  and  astringent. 
645.  There  be  few  herbs  tliat  have  a  salt  taste ;  and  contra- 
all  blood  of  living  creatures  hath  a  saltness.     The  caxsaa 
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may  be,  for  that  salt,  thoujrh  it  be  the  rudiment  of  life,  yet  ii 
plants  the  original  taste  remametli  not;  for  you  shall  have 
them  bitter,  sour,  sweet,  biting,  but  seldom  salt;  but  la  living 
crenturee,  all  those  high  tastes  may  hap]ten  to  be  (sometimes,* 
in  the  hnmoiirs,  but  arc  Beldom  in  the  flesh  or  substance  ;  bi?- 
c;iuae  it  is  of  a  more  oily  nature ;  which  is  not  very  susceptible 
of  those  tastes;  and  the  ealtnesa  itself  of  blood  la  but  a  li^iit 
aud  secret  saltuess :  and  even  among  plants,  some  do  [>artici- 
pate  of  sallnese,  as  alga  marina,  samplre,  scurvy-grass,  &c. 
And  they  report,  there  is  in  some  of  the  Indian  seas  a  swim- 
ming plant,  which  they  call  salgazus  ',  spreading  over  the  sea, 
in  Buch  sort  as  one  would  tliink  it  were  a  meadow.  It  ii 
certain  that  out  of  the  ashes  of  all  plants  they  extract  a  salt 
which  they  use  in  raedicinea. 

646.  It  is  reported  by  one  of  the  ancienls,  that  there  isan 
herb  growing  in  the  water,  called  lincostin ',  which  is  full  of 
prickles :  tliia  herb  puttetli  forth  another  small  herb  out  of  the 
leaf;  which  is  imputed  to  some  moisture  that  is  gathered  be- 
tween the  prickles,  which  putrefied  by  the  eun  germinaWtli' 
But  I  remember  also  I  have  eeen,  for  a  great  rarity,  one  row 
grow  out  oi'  another,  like  honeysuckles,  that  they  call  top  and 
top-gallants. 

647.  Burley  (as  appeareth  in  the  malting)  being  st«eped  in 
water  three  days,  and  afterwards  the  water  drained  from  i-U 
and  the  barley  turned  upon  a  dry  floor,  will  sprout  half  to 
iiieh  lung  at  least:  and  if  it  be  let  alone,  an.l  not  turned,  tarn 
more ;  until  the  heart  be  out.  Wheat  will  do  the  same.  Try 
it  also  with  peas  and  beans.  This  experiment  ia  not  like  tlui 
of  the  orpine  and  semper-vive;  for  there  it  is  of  the  old  eWre, 
for  no  water  is  added ;  but  here  it  is  nourished  from  the  water- 
The  experiment  would  be  further  driven:  for  it  appeareth 
already,  by  that  which  hath  been  said,  tha:  earth  is  not  neces- 
sary to  the  fir^t  sprouting  of  phints ;  and  we  see  that  rose-bixu 
set  in  n-ater  will  blow:  therefore  try  whether  the  sproiita  "f 
such  grains  may  not  be  raised  to  a  furtlier  degree ;  as  to  on  hen'* 
or  flower,  with  watyr  only,  or  Eorac  small  commixture  of  earth: 
for  if  lliey  will,  it  should  seem  by  the  experiments  before 
both  of  the  malt  aud  of  tlie  roses,  that  they  will  come  f»f 

■  Cvdin,  D»  SubHIIt.  rill.  p.  3ST.     SdRUui  If.  of  eoant,  Ike  nme  w  Sw^ 
■nd  Bwtm  «u  IhlnkiiW  of  th«  Mir  ill  Sirgaun  tn  thf  AlUnlfc 
•  Bn  CJinl.ii,  lie  SubtiL  vill.  p.  aSfl.,  «ho  ntm  lo  arislotir.  In  trk«tt  •mnt'  h*' 
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fiister  on  In  water  than  in  earth ;  for  the  nourishment  is  easilier 
drawn  out  of  water  than  out  of  earth.  It  may  give  some  lij^lit 
alflOj  that  drink  infused  with  fle&h,  as  that  with  tlie  capon^ 
&C.,  will  nourish  faster  and  easilier  than  meat  and  drink  togc- 
'tber.  Try  the  same  experiment  with  roots  as  well  as  with 
grains:  as  for  example,  take  a  turnip,  and  steep  it  a  while, 
maai  then  dry  it,  and  see  whether  it  will  sprout. 

648.  Malt  in  the  drenching  will  swell ;  and  that  in  such  a 
manner,  as  after  the  putting  forth  in  sprouts,  and  the  drying 
upon  the  kiln^  there  will  be  gained  at  least  a  bushel  in  eight, 
mad  yet  the  sprouts  are  rubbed  off;  and  there  will  be  a  bushel 
of  dost  besides  the  malt ;  which  I  suppose  to  be,  not  only  by  the 
loose  and  open  laying  of  the  parts,  but  by  some  addition  of  sub- 
stance, drawn  from  the  water  in  which  it  was  steeped. 

649.  Malt  gathereth  a  sweetness  to  the  taste,  which  ajv- 
peareth  yet  more  in  the  wort.  The  dulcoration  of  things  is 
"^rorthy  to  be  tried  to  the  full ;  for  that  dulcoration  importeth 
m  de«cree  to  nourishment :  and  the  makinrr  of  thincrs  inalimental 
'te  become  alimental^  may  be  an  experiment  of  great  profit  for 
Slaking  new  victual. 

650.  Most  seeds  in  the  growing,  leave  tlieir  husk  or  rind 

m1x>at  the  root ;   but  the  onion  will  carry  it  up,  that  it  will  be 

like  a  cap  upon  the  top  of  the  young  onion.     The  cause  may 

oe,  for  that  the  skin  or  husk  is  not  easy  to  break  ;   as  we  see 

«y  the  pilling  of  onions,  what  a  holding  substance  the  skin  is. 

651.  Plants,  that  have  curled  leaves,  do  all  abound  with 
Oooisture;  which  cometh  so  fast  on,  as  they  cannot  spread 
tiiemselyes  plain,  but  must  needs  gather  together.  The  weak- 
est kind  of  curling  is  roughness ;  as  in  clary  and  bur :  the 
Second  is  curling  on  the  sides;  as  in  lettuce,  and  young  cab- 
bage :  and  the  third  is  folding  into  an  head ;  as  in  cabbage  full 
grown  and  cabbage-lettuce. 

652.  It  is  reported  that  fir  and  pine,  especially  if  they  be 
<rfd  and  putrefied,  though  tln^y  shine  not  as  some  rotten  woods 
do,  yet  in  the  sudden  breaking  they  will  sparkle  like  hard 
^ugar. 

653.  The  roots  of  trees  do  (some  of  them)  put  downwards 
deep  into  the  ground  ;  as  the  oak,  pine,  fir,  &c  Some  spread 
more  towards  the  surface  of  the  earth;  as  the  ash,  cypress-tree, 
olive,  &C.     The  cause  of  this  latter  may  be,  for  that  such  trees 

*  Ket/g  in  the  original.  — /.S. 
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w  loTti  tho  fiun,  do  not  willlDgly  descend  far  Into  the  eartkL 
and  therefore  they  are  (commonly)  trees  that  shoot  up  mvA] 
for  in  their  body,  their  desire  cf  approach  to  the  sun  mal 
thciu  spread  the  less.  -  And  the  same  reason,  under  grt 
IM  avoid  recess  from  the  aim,  niaketh  them  i^prcad  the 
And  we  see  it  cometh  to  pass  in  some  trees  which  have  been 
planted  too  deep  In  the  ground,  that  for  love  of  approach  totk> 
MUD,  they  forsake  their  first  root,  and  put  out  another  more  to 
wards  the  tup  of  the  earth.  And  we  see  also  that  the  olivsf 
fall  of  oily  juice :  and  ash  maketh  the  be^t  fire  ;  and  cyprci 
an  hot  tree.  As  for  the  oak,  which  is  of  the  former  sort,  i 
loveth  the  earth ;  and  therefore  groweth  slowly.  And  ftw  ll 
pine,  and  fir  likewise,  they  have  ao  much  heat  in  thcmselye^i 
tbej  need  U'SS  the  heat  of  the  sun.  Tliere  be  herbs  also  til 
havn  the  some  djHerenoe  ;  as  the  herb  tbey  call  morsua  diobofi' 
wIikIi  puttuth  the  rwi>t  down  so  low,  as  yon  cannot  puD  il 
without  breaking ;  which  gave  occasion  to  the  name  and  fkbkl 
for  that  it  was  said,  it  «a8  so  wholesome  a  root,  that  the  det^ 
when  it  was  gathered,  bit  it  for  envy :  and  some  of  the  ao 
do  report  that  there  was  a  goodly  fir,  (^whidt  liwjr  d 
to  remove  whole,)  that  had  a  n  ot  undervround  ngbt  < 
de<jp ;  and  s"  thu  root  oame  op  broken.* 

I>54.  It  hath  been  observed  that  a  bnnch  of  a  tree, 
onbarked  s^tue  space  at  the  bottom,  and  so  set  intu  tlw 

:  ev  eit  of  such  trees  as,  if  the  branch  were  set  lA 
I  feu^  on.  they  would  not  grow  :  yet  cuntrariwiee  we  M 
k  ft  toec  pared  ruuiid  in  the  body  above  ground,  will  S 
The  cause  ntay  be,  for  that  chu  anbarked  part  dnweth  A 
Dourtshmcut  best,  but  thif  bark  iMotinuelh  it  only. 

Qji^  Grapes  will  continue  fresh  and  moist  all  winter  longr' 
I  jruu  hang  them  clusWr  by  cluster  iu  Ute  ronf  uf  a  wasa  iW 
|Httecially  if  when  you  grither  the  cluster,  you  take  off  with  li 
I  ihibtur  some  of  the  stuck. 

620.  Thu  revd  or  cane  is  a  wat«ry  plant,  and  growatk  i' 
bat  in  the  water:  it  hath  these  properties:  that  it  iebaio* 
that  it  i«  knuckled  both  stailk  .-uid  iijot:  that  beinjr  dty,ifci 
mure  hard  aad  &agilo  thnn  other  wood ;  that  it  putladt  finlM 
boughs^  tltongh  many  stalks  cumo  out  uT  mie  tool  &iBftM^ 
~i  in  ip«aiiio«s;    thd  sioaUest  beiiig  fit  Gtr  tlwadbvig' 

!Me  UtrantV  IhnW.  a  7«b 
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and  stopping  tJie  clunks  of  Elii|i£,  better  ttion  glue  or 
JBtch.  The  second  bigness  in  used  for  angle-rods  and  8ta^■ea ; 
mJ  in  China  for  beating  of  offenders  upon  the  ihigbs.  The 
differing  kinds  of  then*  arc,  the  common  reed,  the  casala  fis- 
tula, and  the  sugar-reed.  Of  all  pliints  it  boweth  the  esiaiest 
tod  riseth  again.  It  scemeth  that  amongst  plants  which  are 
nourished  with  mixture  of  earth  and  water,  it  draweth  luoat 
nourishment  from  isater ;  which  ninketh  it  the  smoothest  of 
ill  others  in  bark,  and  the  faollowest  in  body. 

B57-  The  sap  of  trees  when  they  are  let  blood,  is  of  differing 
mturcs.  Some  more  watery  and  clear;  as  that  of  vines,  of 
beeches,  of  pears.  Some  thick,  as  apples.  Some  gummy,  as 
fiemeB.  Some  frothy,  as  elms.  Some  milky,  as  figs.  In  mill- 
buries  the  sap  soemeth  to  be  (almost)  towards  the  bark  only ; 
icr  if  you  cut  the  tree  a,  little  into  the  bark  with  a  stone,  it  will 
Oome  forth ;  if  you  pierce  it  deeper  with  a  tool,  it  will  be  dry. 
The  trees  which  have  the  moistest  juices  in  their  fruit,  have 
commonly  the  moistest  sap  in  their  budy ;  for  the  vines  and 
P^arB  are  very  moist;  apples  somewhat  more  spongy :  the  milk 
f»f  the  fig  hath  the  quality  of  the  rennet,  to  gather  cheese ;  and 

have  certain  sour  herbs  wherewith  they  make  cheese  in 

658.  The  limber  and  wood  are  in  some  trees  more  clean,  in 
iOnie  more  knotty ;  and  it  is  a  good  trial  to  try  it  by  speaking 
tone  end,  and  laying  the  ear  at  the  other;  for  if  it  be  knotty, 
le  voice  will  not  pass  welL  Some  have  the  veins  more  varied 
tad  chamlottcd',  as  oak,  whereof  wainscot  ia  made;  maple, 
Whereof  trenchers  are  made:  some  more  smooth,  as  fir  and 
jfcalnnt:  some  do  more  easily  breed  worms  and  spiders;  some 
•bore  hardly,  .is  it  is  said  of  Irish  trees:  besides  there  be  a 
Ihiimber  of  differences  that  concern  their  use;  as  oak,  cediir, 
■nd  cbesDut,  are  the  best  builders;  some  are  best  for  plouj;li- 
jBtnber,  as  ash;  some  for  piers,  that  ai-e  sometimes  wet  and 
fcmettmes  dry,  as  elm;  some  for  planchere,  as  deal;  some  for 
{ntbtes,  cupboards,  and  desks,  as  walnuts :  some  for  ship-timber, 
to  oaks  tliat  grow  in  moist  grounds ;  for  that  makcth  the  timber 
tough,  and  not  apt  to  rift  with  ordnance ;  wherein  Knglish  and 

Vpciir  tti  hivr  cnipliiycil  Ihc  juice  of  the  n^  tor  mnkiiiR  chcti*,  hm 
rt.  B.iron'i  iofaTmsUon  on  the  subject  waa  jirobsbly  taken  frnm 
nimal.  Hi.  St.  Mllta  mentlont  the  uu  of  rhr  juice  of  a  kinit  i>f 
ie  punirmr. 
*  So  iiiMll  hsN  lu  the  urlgliuJ.     Compats  Exp.  7-II.  where  It  Is  iprlt  ehwmJtUt 
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rut  somewhat  the  sooner ;  if  droughty  somewhat  the  later.  So 
sheep,  in  respect  of  their  small  heat^  generate  about  the  same 
time,  or  somewhat  before.  But  for  the  most  part,  creatures 
that  generate  at  certain  seasons,  generate  in  the  spring;  as 
birds  and  fishes ;  for  that  the  end  of  the  winter,  and  lie  he»t 
and  comfort  of  the  spring,  prepareth  them.  There  is  also  another 
reason  why  some  creatures  generate  at  certain  seasons:  and 
that  is  the  relation  of  their  time  of  bearing  to  the  time  of  gen^ 
ration ;  for  no  creature  goeth  to  generate  whilst  the  female  is 
full ;  nor  whilst  she  is  busy  in  sitting,  or  rearing  her  young. 
And  therefore  it  is  found  by  experience,  that  if  you  take  the 
eggs  or  young  ones  out  of  the  nests  of  birds,  they  will  fall  to 
generate  again,  three  or  four  times,  one  after  another. 

759.  Of  living  creatures,  some  are  longer  time  in  the  womb, 
and  some  shorter.  Women  go  commonly  nine  months;  the 
cow  and  the  ewe  about  six  months '  ;  does  go  about  nine 
months ;  mares  eleven  months  ;  bitches  nine  weeks ;  elephants 
are  said  to  go  two  years ;  for  the  received  tradition  of  ten  yeaw 
is  fabulous.  For  birds  there  is  double  inquiry :  the  distance 
between  the  treading  or  coupling,  and  the  laying  of  the  e^\ 
and  again,  between  the  egg  laid,  and  the  disclosing  or  hatching 
and  amongst  birds  there  is  less  diversity  of  time  than  amongst 
other  creatures  ;  yet  some  there  is;  for  the  hen  sitteth  butthref 
weeks;  the  turkey-hen,  goose,  and  duck,  a  month:  Qiuereol 
others."^  The  cause  of  the  great  difference  of  times  among^ 
living  creatures,  is  either  from  the  nature  of  the  kind,  or  fron 
the  constitution  of  the  womb.  For  the  former,  those  that  an 
longer  in  coming  to  th^ir  maturity  or  growth  are  longer  in  th< 
womb  ;  as  is  chiefly  seen  in  men  :  and  so  elephants,  which  ar< 
long  in  the  womb,  are  long  time  in  coming  to  their  full  growth 
But  in  most  other  kinds,  the  constitution  of  the  womb  (thati? 
the  hardness  or  dryness  thereof,)  is  concurrent  with  the  forme 
cause.  For  the  colt  hath  about  four  years  of  growth ;  and  ? 
the  fawn  ;  and  so  the  calf.  But  whelps,  which  come  to  thei 
growth  (commonly)  within  three  quarters  of  a  year,  are  h^ 
nine  weeks  in  the  womb.  As  for  birds,  as  there  is  less  diversit; 
amongst  them  in  the  time  of  their  bringing  forth,  so  there  isle^ 

'  These  statements  are  very  inaccurate.  Tessier  assigns  282  days  in  the  fo"^ 
case,  and  161  in  the  latter,  as  mean  periods.      See  Mem.  de  VAc,  des  Sciences,  (1^1' 

*  The  pigeon  sits  about  eighteen  days,  the  swan  about  thirty- three.  The  turtfl 
hen  about  twenty-seven,  the  duck  and  goose  thirty  to  thirty-two  days.  TheheOi' 
Bacon  says,  about  three  weeks.     See  Tesaier  and  F.  Cuvier,  ubi  supra. 
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liveraty  in  the  time  of  their  growth ;  most  of  them  coming  to 
Jieir  growth  within  a  twelvemonth. 

760.  Some  creatures  bring  forth  many  young  ones  at  a  bur- 
dien:  as  bitches,  hares,  coneys,  &c  Some  (ordinarily)  but 
me;  as  women,  lionesses,  &c^  This  may  be  caused,  either  by 
die  quantity  of  sperm  required  to  the  producing  one  of  that 
kind ;  which  if  less  be  required,  may  admit  greater  number ; 
if  more,  fewer:  or  by  the  partitions  and  ceUs  of  the  womb, 
irhich  may  sever  the  sperm. 

Experiments  in  consort  touching  species  visible. 

76  L  There  iis  no  doubt  but  light  by  refraction  will  shew 
greater,  as  well  as  things  coloured.  For  like  as  a  shilling  in 
lie  bottom  of  the  water  will  shew  greater ;  so  will  a  candle  in 
a  lanthom,  in  the  bottom  of  the  water.  I  have  heard  of  a 
practice,  that  glow-worms  in  glasses  were  put  in  the  water  to 
make  the  fish  come.  But  I  am  not  yet  informed  whether 
when  a  diver  diveth,  having  his  eyes  open,  and  swimmeth  upon 
bi8  back ;  whether  (I  say)  he  seeth  things  in  the  air  greater 
or  less.  For  it  is  manifest  that  when  the  eye  standeth  ir 
the  finer  medium,  and  the  object  is  in  the  grosser,  things* 
shew  greater;  but  contrariwise,  when  the  eye  is  placed  in 
the  grosser  medium,  and  the  object  in  the  finer,  how  it  worketh 
I  know  not. 

762.  It  would  be  well  bolted  out,  whether  great  refractions 
way  not  be  made  upon  reflexions,  as  well  as  upon  direct  beams. 
For  example,  we  see  that,  take  an  empty  bason,  put  an  angel 
rf  gold,  or  what  you  will,  into  it ;  then  go  so  far  from  the 
Wn,  till  you  cannoir  see  the  angel,  because  it  is  not  in  a  right 
fine;  then  fill  the  bason  with  water ;  and  you  shall  see  it  out  of 
his  place,  because  of  the  reflexion.  To  proceed  therefore,  put 
&  looking-glass  into  a  bason  of  water ;  I  suppose  you  shall  not 
^  the  image  in  a  right  line,  or  at  equal  angles,  but  aside.  I 
*now  not  whether  this  experiment  may  not  be  extended  so  as 
you  might  see  the  image,  and  not  the  glass ;  which  for  beauty 
and  strangeness  were  a  fine  proof:  for  then  you  should  see  the 
^'iJage  like  a  spirit  in  the  air.  As  for  example,  if  there  be  a 
c»«teni  or  pool  of  water,  you  shall  place  over  against  it  a  pic- 
^<tf  the  devil,  or  what  you  will,  so  as  you  do  not  see  the 
Vster*    Then  put  a  looking-glass  in  the  water :  now  if  you 

I  Jlrist  Prob.  x.  16. 
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nature.*  The  tender,  chessome,  and  mellow  earth  is  the  best, 
being  mere  mould,  between  the  two  extremes  of  day  and  sand; 
especially  if  it  be  not  loamy  and  binding.  The  earth  that 
after  rain  will  scarce  be  ploughed,  is  commonly  fruitful ;  for  it 
is  cleaving,  and  full  of  juice. 

666.  It  is  strange,  which  is  observed  by  some  of  the  aDcientfli 
that  dust  helpeth  the  fruitfulness  of  trees ;  and  of  vines  by 
name;  insomuch  as  they  cast  dust  upon  them  of  purpose.' 
It  should  seem  that  that  powdering,  when  a  shower  cometli, 
maketh  a  kind  of  soiling  to  the  tree,  being  earth  and  water 
finely  laid  on.  And  they  note  that  countries  where  the  fields  ) 
and  ways  are  dusty  bear  the  best  vines. 

667.  It  is  commended  by  the  ancients,  for  an  excellent  hdp 
to  trees,  to  lay  the  stalks  and  leaves  of  lupines  about  the  roots; 
or  to  plough  them  into  the  ground  where  you  will  sow  com 
The  burning  also  of  the  cuttings  of  vines,  and  casting  them 
upon  land,  doth  much  good.  And  it  was  generally  received  of 
old,  that  dunging  of  grounds  when  the  west  wind  bloweth,aQd 
in  the  decrease  of  the  moon,  doth  greatly  help ;  the  earth  (as  it 
seemeth)  being  then  more  thirsty  and  open  to  receive  the  dung. 

668.  The  grafting  of  vines  upon  vines  (as  I  take  it)  is  not 
now  in  use.  The  ancients  had  it,  and  that  three  ways :  the  first 
was  incision,  which  is  the  ordinary  manner  of  grafting:  the 
second  was  terebration  through  the  middle  of  the  stock,  and 
putting  in  the  scion  there :  and  the  third  was  paring  of  two 
vines  that  grow  together  to  the  marrow,  and  binding  them 
close.^ 

669.  The  diseases  and  ill  accidents  of  corn  are  worthy  to  be 
inquired ;  and  would  be  more  worthy  to  be  inquired,  if  it  were 
in  men's  power  to  help  them ;  whereas  many  of  them  arc  not  to 
be  remedied.  The  mildew  is  one  of  the  greatest ;  which  (out  of 
question)  coraeth  by  closeness  of  air ;  and  therefore  in  hills,  or 
large  champaign  grounds,  it  seldom  comcth ;  such  as  is  with  us 
York's  IVoald.  This  cannot  be  remedied,  otherwise  than  that 
in  countries  of  small  inclosure  the  grounds  be  turned  into  hxpx 
fields:  which  I  have  known  to  do  good  in  some  farms.    Another 

'  AU  thi>  i<  taken  from  Pliny,  xvil.  3.  The  p.is'ia^e  is  obscure,  but  it  does  not 
seem  thr.t  Pliny  affirms  that  rainbows  rest  upon  one  kind  of  earth  rather  than  an- 
other. He  sa\s  that  a  good  soil  may  be  km  wn  by  its  odour,  and  that  this  oduuri> 
the  same  as  that  which  is  produced  at  the  place  at  wliich  a  rainbow  toucbo  tbc 
ground. 

«  Pliny,  xvU.  6.  '  Id.  xvii.  25. 
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skin  in  those  parts,  joined  with  tlie  rareness  of  being  touche<l 
there.  For  all  tickling  is  a  light  motion  of  the  spirits,  which 
the  thinness  of  the  skin,  and  suddenness  and  rareness  of  touch, 
do  further :  for  we  see  a  feather,  or  a  rush,  drawn  along  the 
lip  or  cheek,  doth  tickle ;  whereas  a  thing  more  obtuse,  or  a 
Umch  more  hard,  doth  not.  And  for  suddenness,  we  see  no 
man  can  tickle  himself':  we  see  also  that  the  palm  of  the  hand, 
though  it  hath  as  thin  a  skin  as  the  other  parts  mentioned,  yet 
18  not  ticklish,  because  it  is  accustomed  to  be  touched.  Tick- 
Ung  also  causeth  laughter.  The  cause  may  be  the  emission  of 
tbe  spirits,  and  so  of  the  breath,  by  a  flight  from  titillation  ; 
ibr  upon  tickling  we  see  there  is  ever  a  starting  or  shrinking 
aw»y  of  the  part  to  avoid  it ;  and  we  see  also,  that  if  you  tickle 
the  nostrils  with  a  feather,  or  straw,  it  procureth  sneezing ; 
which  is  a  sudden  enussion  of  the  spirits,  that  do  likewise  ex- 
pd  the  moisture.  And  tickling  is  ever  painful,  and  not  well 
endured. 

Experiment  solitary  touching  the  scarcity  of  rain  in  £yypL^ 

767.  It  18  strange,  that  the  river  of  Nilus  overflowing,  as  it 
doili,  the  oountay  of  Egypt,  there  should  be  nevertheless 
Ettk  or  no  rain  in  that  country.  The  cause  must  be  either  in 
the  nature  of  the  water,  or  in  the  nature  of  the  air,  or  of  both. 
In  the  water,  it  may  be  ascribed  either  unto  the  long  race  ol 
the  water;  for  swiftr-running  waters  vapour  not  so  much  as 
fltuiding  waters;  or  else  to  the  concoction  of  the  wat^r;  for 
viterB  well  concocted  vapour  not  so  much  as  waters  raw  :  no 
■me  than  waters  upon  the  fire  do  vapour  so  much  after  some 
time  of  boiling  as  at  the  first.  And  it  is  true  that  liie  water  of 
Nihu  IB  sweeter  than  other  waters  in  taste ;  and  it  is  cxoeDeni 
good  for  tlie  stone,  and  hypochondriacal  melancbolT :  which 
fihewedi  it  is  lenifying ;  and  it  runneth  through  a  oonntrr  of  a 
hot  djmate,  and  flat,  without  shade  either  of  wood$  or  hi!l^  : 
vhereby  liie  sun  must  needs  have  great  power  to  codcvvci  ii. 
Ab  for  tiie  air,  (from  whence  I  conceive  this  want  of  $iic>wt>.r> 
ooffieth  diieflj,)  liie  cause  must  be,  for  that  the  air  is  of  iusi.;: 
uiin  and  ibirsty ;  and  as  soon  as  ever  it  getteth  anv  m.>isi.uv; 
fixn  the  water,  it  xmbibeth  and  dissipateth  it  in  xhc  wh«tU 


'  far  Jjiit  PnL,  xzxr.  SL  and  6. ;  ud  compare  Sc&Iiircr.  l.xercu.  nti\   <  :<irw,r».  i„, 
'  The  nflHtaaar  dT  fhki  and  the  next  paragraph  »  taken  frf>m  Simdx^.  (•   ''^ 
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I  body  of  the  air ;  and  BufTcretli  it  not  to  rcniain  m  vapoa 
whereby  it  might  breed  rain. 

Experiment  solitari/  touching  elarijieatton. 

768.  It  hath  been  touched  in  the  title  of  percolattM 
(namely,  such  aa  are  inwards),  that  the  whites  of  ejgs  and  n^ 
do  clarily ;  and  it  is  certain  that  in  Egypt  they  prepare  U 
clarify  tlie  water  of  Nile,  by  putting  it  into  great  jars  of  ston 
and  atirring  it  about  with  a  few  stamijed  almonds ;  whereml 
they  also  besmear  the  mouth  of  the  vessel;  and  so  draw  itl^ 
after  it  hath  rested  some  time.  It  were  good  to  try  th!«  dil 
fying  with  ahuonds  in  new  beer  or  must,  to  hasten  and  peifii 
the  clarifying. 

Experiment  solitary  touching  plants  without  leaves. 

769.  There  be  scarce  to  be  found  any  vegetables  that  bn 
branches  and  no  leaves,  except  you  allow  coral  for  one.  B 
there  is  also  in  the  deserts  of  S.  Macario  in  Egypt,  a  pli 
which  is  long,  leafless,  brown  of  colour,  and  branched  S 
coral,  save  that  it  closech  at  the  top.  Thid  being  set  in  mH 
within  house,  spreadetli  and  displayeth  strangely ;  and  t 
people  thereabout  have  a  superstitious  belief,  that  in  the  iaboi 
of  women  it  helpcth  to  the  easy  deliverance.' 

Experiment  soUlary  touching  the  materials  of  glass. 

770.  The  crystalline  Venice  glass  is  reported  to  be  a  mixta 
in  equal  portions  of  stones  brought  from  Pavia  by  the  rilj 
Ticinum,  and  the  ashes  of  a  weed,  called  by  the  Arabs  iS 
which  is  gathered  in  a  desert  between  Alexanilria  and  B 
setta;  and  is  by  the  Egyptians  used  first  for  fuel;  and  ttl 
they  crush  the  ashes  into  lumps  like  a  stone,  and  bo  sell  da 
to  the  Venetians  for  their  glasa-works.'  j 

Experiment   solitary  touching  prohibition  of  putrefaction,  fl| 
the  long  conservation  of  bodies, 

771.  It  is  strange,  and  well  to  be  noted,  how  long  carcaBl 
have  continued  uncomipt,  and  in  their  former  dimensions;  if 
nppcareth  in  the  mimimies  of  Egypt ;  having  lasted,  as  is  ed^ 
ceived,  (some  of  them)  three  thousand  years.     It  is  true,  'H^ 

'  Sanity*,  p.  M,     Tni:  wurd  twj  If.  as  wt  see  nn  referring  lo  Sandys,  an  eW'" 

It  uuRht  u  he  lam.  j 

I         •  llh  fk  Ml  j 
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CK»m,  herbs,  or  fruits,  are  like  to  be  in  plenty  or  scarcity,  by  some 
signs  and  prognostics  in  the  beginning  of  the  year :  for  as  for 
tiiose  that  are  like  to  be  in  plenty,  they  may  be  bargained  for 
^ifon  the  ground ;  as  the  old  relation  was  of  Thales ;  who,  to 
mhew  how  easy  it  was  for  a  philosopher  to  be  rich,  when  he 
fiiresaw  a  great  plenty  of  olives,  made  a  monopoly  of  themJ 
^d  for  scarcity,  men  may  make  profit  in  keeping  better  the 
cdd  store.  Long  continuance  of  snow  is  believed  to  make  a 
fruitful  year  of  com :  an  early  winter,  or  a  very  late  winter, 
•  barren  year  of  com :  an  open  and  serene  winter,  an  ill  year 
of  fruit  These  we  have  partly  touched  before:  but  other 
prognostics  of  like  nature  are  diligently  to  be  inquired. 

676.  There  seem  to  be  in  some  plants  singularities,  wherein 
tley  differ  from  all  other.  The  olive  hath  the  oily  part  only  on 
tke  outside ;  whereas  all  other  fruits  have  it  in  the  nut  or 
l^emeL  The  fir  hath  (in  effect)  no  stone,  nut,  nor  kernel; 
except  you  will  coimt  the  little  grains  kernels.  The  pomegra- 
nate and  pine-apple  have,  only  amongst  fruits,  grains  distinct 
in  several  cells.  No  herbs  have  curled  leaves  but  cabba^ice  and 
cabbage-lettuce.  None  have  double  leaves,  one  belonging  to 
the  stalk,  another  to  the  fruit  or  seed,  but  the  artichoke.  No 
ft)wer  hath  that  kind  of  spread  that  the  woodbine  hath.  This 
may  be  a  large  field  of  contemplation ;  for  it  sheweth  that  in 
the  frame  of  nature  there  is,  in  the  producing  of  some  species, 
a  composition  of  matter  which  happeneth  oft,  and  may  be 
much  diversified:  in  other,  such  as  happeneth  rarely,  and 
•dmitteth  little  variety.  For  so  it  is  likewise  in  beasts :  dogs 
bave  a  resemblance  with  wolves  and  foxes;  horses  with  asses; 
lone  with  bufles^ ;  hares  with  coneys,  &c.  And  so  in  birds : 
Utes  and  kestrels  have  a  resemblance  with  hawks ;  common 
doves  with  ring-doves  and  turtles;  blackbirds  with  thrushes 
and  mavises ;  crows  with  ravens,  daws,  and  choughs,  &c.  But 
dephants  and  swine  amongst  beasts ;  and  the  bird  of  paradise 
^d  the  peacock  amongst  birds ;  and  some  few  others,  have 
scarce  any  other  species  that  have  aflSnity  with  them. 

We  leave  the  description  of  plants  and  their  virtues  to 
Wbals,  and  other  like  books  of  natural  history ;  wherein 
^evLS  diligence  hath  been  great,  even  to  curiosity :  for  our 
^^riments  are  only  such  as  do  ever  ascend  a  degree  to  the 

'  DIog.  Laert  L  26.  '  So  In  the  originaL  ^/.  & 

x  «  3 
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derinng  of  causes  and  extracting  of  axioms  ;  wbidi  we  i 
nut  ignorant  Itut  that  gome  buih  of  the  ancinit  ami  mod 
wribTB  have  also  laboured  ;  but  their  causes  and  axioms  are 
80  full  of  imagination,  and  so  infected  with  the  old  received 
theories,  as  they  are  mere  inquinations  of  experience,  aiui| 
concoct  it  not. 

Experiment  §olitartf  touching  healing  of  wounds. 

677.  It  hath  been  observed  bj  some  of  the  ancients,  tit 
Hkins  (especially  of  rams)  newly  pulled  off,  and  applied  to  tl 
wunnde  of  etripes,  do  keep  them  from  ewelling  and  cxulc^ 
ting ;  and  likewise  heal  them  and  close  them  up ;  and  that  tbl 
whites  of  eggs  do  the  same,'  The  catise  is  a  temperate  eor^ 
glutination ;  for  both  bodies  arc  clammy  and  ^'tecous,  and  d 
bridle  the  deflux  of  humours  to  the  hurts,  without  penning  tlifl 
in  too  much. 

Experiment  solitary  touching  fat  diffused  inJUsh. 

678.  Yon  may  turn  (almost)  all  fle:-li  into  a  fatty  substiintt 
if  you  lake  flesh,  and  cut  it  into  pieces,  and  put  the  pieces  intoi 
gla^a  covered  with  parchment,  and  so  let  the  glaBS  stand  eixo 
Bcvcn  hours  in  boiling  water.  It  may  be  an  exi<eriment  of  profi( 
for  making  of  fat  or  grease  for  many  uses ;  but  then  it  must 
of  such  flesh  as  is  not  edible;  as  horses,  dogs,  bears,  fo^i 
badgers,  &c.' 

Experiment  solitary  touching  ripening  of  drink  before  the  riwi 

679.  It  ia  reported  by  one  of  the  ancients,  tliat  new  wiM 
put  into  vessels  well  attipped,  and  the  vessels  let  down  inW 
the  sen,  will  accelerate  very  much  the  making  of  I  hem  ripeai* 
liotjiblc."     The  same  would  be  tried  in  wort. 

Experiment  solitary  touching  pilositg  and  plumage. 

680.  Beaata  ore  more  hairy  than  men,  and  eavnge  mci 
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tliiin  civil ;  and  the  plomnge  of  birds  exceedeth  the  piloBity  of 
bewta.  The  causo  of  the  enioothnesa  in  men  is  not  any  nbund- 
ucp  of  heat  and  moisture,  though  that  indeed  causeth  pilosity ; 
but  there  is  requisite  to  pilosity,  not  so  much  heat  and  moisture, 
as  Mcrementitious  heat  and  mobture ;  (for  whatsoever  assimi- 
lateth,  goeth  not  into  the  hair;)  and  excreinetititioua  moisture 
ihouiideth  most  in  beasts,  and  men  that  are  more  savage. 
Mfflih  the  same  reason  is  there  of  the  plumage  of  birds,  for 
aria  assimilate  leas,  and  exccrn  more  than  beasts:  for  their 
norements  are  ever  liquid,  and  their  flesh  (generally)  more 
drj:  besides,  they  have  not  instruments  for  urine;  and  so  all 
Ibe  excrementitious  moisture  goeth  into  the  feathers:  and 
toerefore  it  is  no  marvel  though  birds  be  commonly  better 
meat  than  beasts,  because  their  flesh  doth  assimilate  more 
finely,  and  secerneth  more  sublilly.  Again,  the  head  of  man 
Imfli  hair  upon  the  first  birth,  which  no  other  part  of  the 
wij  hath.  The  cause  may  be  want  of  perspiration ;  for 
Wloli  of  the  matter  of  hair,  in  the  other  parts  of  the  body, 
goeth  forth  by  insensible  perspiration ;  and  besides,  the  skull 
Iwing  of  a  more  solid  substance,  nourisheth  and  as^lmilatetb 
lea,  and  excemetli  more ;  and  so  likewise  doth  the  chin.  We 
see  also  that  hair  cometli  not  upon  the  palms  of  the  hands,  nor 
•oles  of  the  feet;  which  are  parts  more  perspirable.  And 
t^bildren  likewise  are  not  liairy,  for  that  their  skins  are  more 
perspirable. 

Exptriment  solitary  touching  the  quicineix  of  motion  in  hirda. 

681.  Birds  are  of  swifter  motion  than  beasts ;  for  the  flight 
of  many  birds  is  swifter  than  the  race  of  any  beasts.  The 
.ciiise  is,  for  that  the  spirits  in  birds  are  in  greater  proportion, 
in  comparison  of  the  bulk  of  their  body,  than  in  beasts :  for 
M  for  the  reason  that  some  give,  that  they  are  partly  carried, 
wbereas  beasts  go,  that  is  nothing ;  for  by  that  reason  swimming 
elioiild  be  swifter  than  running :  and  that  kind  of  carriage  also 
is  not  without  labour  of  the  wing. 

Experiment  tolitary  touching  the  different  clearness  of  the  sea. 

682.  The  aea  is  clearer  when  the  north  wind  bloweth,  than 
when  the  south  wind.'     The  cause  is,  for  that  salt  water  hath 
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a  little  oilinesH  in  the  Eurface  thereof,  as  appcareth  in  very  k*- 
Juys :  and  again,  for  that  the  soathcm  wind  relasetii  the  ffatW 
somewhat ;  as  no  water  boiling  is  so  clear  as  cold  water. 

Experiment  solitary  tourhing  the  different  heatt  of  fire  and 
hoiljjig  water. 

683.  Fire  bnmeth  wood,  making  it  first  luminoofl,  then 
black  and  brittle,  and  lastly  broken  and  incincmte:  scaldSnf 
water  dotli  none  of  these.'  The  cause  is,  for  that  by  firetbt 
spirit  of  the  body  is  first  refined,  and  then  emitted;  whereof 
the  refining  or  attenuation  causeth  the  light;  and  tlie  emlssIuD, 
firet  the  fragility,  and  after  the  disaolution  into  ashca;  ncitJier 
doth  any  other  body  enter :  bnt  in  water  the  spirit  of  the  body 
is  not  refined  so  much :  and  besides  part  of  the  water  entereib, 
which  doth  increase  the  spirit,  and  in  a  degree  extinguish  It: 
therefore  we  see  tliat  hot  water  will  quench  fire.  And  ag»ia 
we  see  that  in  bodies  wherein  the  water  doth  not  much  enter, 
but  only  the  heat  passeth,  hot  water  worketh  the  efiects  of  firs 
as  in  cggB  boiled  and  roasted  (into  which  the  water  entereti 
not  at  all)  there  is  scarce  difference  to  be  discerned ' ;  but  ia 
fruit  and  flesh,  whercinto  the  water  entereth  in  some  part,  thert 
is  mucb  more  difference. 

Kxperiment  solitary  touching  the  qualification  of  heat  by  moiilm^ 

684.  The  bottom  of  a  vessel  of  boiling  water  (as  hath  'hee» 
observed)  is  not  very  much  heatedj  so  as  men  may  put  thoif 
hand  under  the  vessel  and  remove  it.'     The  cause  is,  for  tlut    | 
the  moisture  of  water,  as  it  quencheth  coals  where  it  entereth. 
eo  it  doth  allay  heat  where  it  toucheth:  and  therefore  noK 
well,  that  moisture,  although  it  doth  not  pass  through  txHili'^ 
without  communication  of  some  substance  (as  heat  and  cold  i^')'■ 
yet  it  worketh  manifest  effects;  not  by  entrance  of  ihe  body. 
but  by  qualifying  of  the  heat  and  cold ;   as  we  see  in  tUl  1 
instance :  and  we  see  likewise  that  the  water  of  things  distIU<^  i 
in  water  (which  they  call  the  bath)  differeth  not  much  fran 
the  water  of  things  distilled  by  fire.     We  see  also  that  pewlet 

'  Ariil.  Prob  xxlii.  3. 
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dishes  with  water  in  them  will  not  melt  easily ;  but  without  it 
ttey  will ;  nay  we  see  more,  that  butter  oi*  oil,  whicli  in  them- 
(elves  are  iuflammable,  yet  by  the  rirtue  of  their  moisture  will 
do  tite  like. 

Experiment  solitary  touching  j/aioning. 

685.  It  hath  been  noted  by  the  ancienta,  that  it  ia  dangerous 
to  pick  one's  ear  whilst  he  yawneth.'  The  cause  is,  for  that 
m  yawning  the  inner  parchment  of  the  ear  is  extended,  hy 
the  drawing  in  of  the  spirit  and  breath  * ;  for  in  yawning  and 
ligbiag  both,  the  spirit  is  first  strongly  drawn  in,  and  then 
tiroLgly  expelled. 

Experiment  soUtarif  touching  the  hiccoygk. 

686.  It  hath  been  observed  by  the  ancients,  that  sneezing 
doth  cease  the  hiccough. '  The  cause  is,  for  that  the  motion  of 
the  luccough  is  a  lifting  up  of  the  stomach ;  which  sneezing  doth 
somewhat  depress,  and  divert  the  motion  another  way.  .For 
first  wo  see  that  the  hiccough  cometh  of  fulness  of  meat  (espe- 
<!ially  in  children),  which  causeth  an  extension  of  the  stomach : 
*e  eee  also  it  is  caused  by  acid  meats  or  drinks,  which  ia  by 
the  pricking  of  the  stomach  ;  and  this  motion  is  ceased  either 
by  diversion,  or  by  detention  of  the  spirits ;  diversion,  as  in 
weezing ;  detention,  as  we  see  holding  of  the  breath  doth  help 

p  Minewhat  to  cease  the  hiccougli ;  and  putting  a  man  into  an 
I  earnest  study  doth  the  like ;  as  is  commonly  used  :  and  vinegar 
put  to  the  nostrils,  or  gargarised,  doth  it  also ;  for  that  it  is 
■atrtngent,  and  inhibiteth  the  motion  of  the  spirits. 

Experiment  solitary  touching  sneezing. 

687.  Looking  against  the  sun  doth  induce  sneezing.'  The 
cause  is  not  the  heating  of  the  nostrils ;  for  then  the  holding  up 
■of  the  nostrils  against  the  sun,  though  one  wink,  would  do  it ; 
l>ut  the  drawing  down  of  the  moisture  of  the  brain ;  for  it  will 
tnake  the  eyes  run  with  water :  and  the  drawing  of  moisture 
to  the  eyes,  doth  draw  it  to  the  nostrils  by  motion  of  consent 
tnd  no  foUoweth  sneezing :  as  contrariwise,  the  tickling  of  the 
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bitiimen  is  a  mixture  of  a  fiery  and  watery  substance:  aO' 
not  sulphur.  This  appeareth,  for  tliat  in  the  place 
Puteoli,  which  they  call  tlie  Court  of  Vulcan,  you  shall 
under  the  earth  a  horrible  thundering  of  fire  and  water 
flicting  together ;  and  there  break  forth  also  spouta  of  boiling 
water.'  Now  that  place  yieliieth  great  quantities  of  bitumen; 
whereas  ^Etna  and  Vesuvius,  and  the  like,  which  consist  upon 
sulphur,  shoot  forth  smoke,  and  ashes,  and  pumice,  but  no 
water.  It  is  reported  also,  that  bitumen  mingled  with  lime, 
and  put  under  water,  will  make  aa  it  were  an  artificial  rock 
the  substance  beconteth  so  hard. 

Experiment  iolitary  touching  plaster  gromng  as  hard 
marhle. 

784.  There  ia  a  cement  compounded  of  flour,  whites  of 
and  stone  powdered,  that  becometh  hard  as  marhle:  wl 
with  Piscina  Mirabilis,  near  Ciima,  ia  said  to  have  the 
plastered.*  And  it  is  certain  and  trieJ,  that  the  powdef 
loadstone  and  Hint,  by  the  addition  of  whites  of  eg^  and  gd 
dragon,  made  into  paste,  will  in  a  few  days  harden  to 
hardness  of  a  stone. 

Experiment  solitary  touching  judgment  of  the  cure  in  Mome  d 
and  hurts. 

785.  It  hath  been  noted  by  the  anciente  that  in  full  ot' 
pure  bodies,  ulcers  or  hurts  in  the  legs  are  haril  to  cure ;  i 
the  head  more  easy.'     The  cause  is,  for  thnt  ulcers  or  hi 
the  legs  require  desiccation,  which  by  the  defluxion  of  hu 
to  the  lower  parts  is  hindered  :  whereas  hurts  and  ulcers 
head  require  it  not;    but  contrariwise  dryness  maketh 
more  apt  to  consolidate.      And  in  modern  observation,  thftl 
dilTerence  hath  been  found  between  Frenchmen  and  £n^ 
men ;    whereof  the  one's  constitution  is   more   <iry,  and 
other's  more  moist.    And  therefore  a  hurt  of  the  head  is  hai 
to  cure  in  a  Frenchman,  and  of  the  leg  in  an  Englishman. 

Experiment  solitary  touching  the  heallhfulHess  or  unheaithjH 
of  the  southern  wind. 

786.  It   hath   been   noted  by   the   nneieuts   that  i 
winds  blowing  much  without  rain,  do  cause  a  feveroot 
position  of  the  year;  but  witli  rain,  not.'     The  ( 
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that  southern  wincU  do  of  themselves  qualify  the  air  to  be 
apt  to  cause  fevers ;  but  when  showers  are  joined,  they  do 
refrigerate  in  part,  and  check  the  sultry  heat  of  the  southern 
iwind.  Therefore  this  holdeth  not  in  the  sea  coasts,  because 
tiie  vapour  of  the  sea,  without  showers,  doth  refresh. 

JExperiment  solitary  touching  wounds. 

787.  It  hath  been  noted  by  the  ancients,  that  wounds  which 
«re  made  with  brass  heal  more  easily  than  wounds  made  with 
iion.'  The  cause  is,  for  that  brass  hath  in  itself  a  sanative 
"Virtue ;  and  so  in  the  very  instant  helpeth  somewhat :  but  iron 
i«  corrosive  and  not  sanative.  And  therefore  it  were  good,  that 
tihe  instruments  which  are  used  by  chirurgeons  about  wounds 
^tcre  rather  of  brass  than  iron. 

Experiment  solitary  touching  mortification  by  cold. 

788.  In  the  cold  countries,  when  men's  noses  and  ears  are 
:'  xxiortified  and  (as  it  were)  gangrened  with  cold,  if  they  come 
^."ft©  a  fire  they  rot  off  presently.     The  cause  is,  for  that  the  few 

r  •jririts  that  remain  in  those  parts  are  suddenly  drawn  forth, 
[  «Uid  so  putrefaction  is  made  complete.  But  snow  put  upon 
p  ^liem  helpeth :  for  that  it  preserveth  those  spirits  that  remain, 
*ill  they  can  revive;  and  besides,  snow  hath  in  it  a  secret 
"^irirmth :  as  the  monk  prove<l  out  of  the  text,  qui  dot  nivem 
lananiy  gelu  sicut  cineres  spargit  * ;  whereby  he  did  infer, 
^liat  snow  did  warm  like  wool,  and  frost  did  fret  like  ashes. 
▼Varm  water  also  doth  good ;  because  by  little  and  little  it 
■^Jcneth  the  pores,  without  any  sudden  working  upon  the 
ts.  This  experiment  may  be  transferred  unto  the  cure  of 
nes,  either  coming  of  themselves,  or  induced  by  too 
applying  of  opiates;  wherein  you  must  beware  of  dry 
and  resort  to  things  that  are  refrigerant,  with  an  inward 
'Warmth  and  virtue  of  cherishing. 

Experiment  solitary  touching  weight 

k 

789.  Weigh  iron  and  aqua  fortis  severally  ;  then  dissolve  the 
^  *^^)n  in  the  aqua  fortis,  and  weigh  the  dissolution ;  and  you 
^^^liall  find  it  to  bear  as  good  weight  as  the  bodies  did  severally  ; 

^twithstanding  a  good  deal  of  waste  by  a  thick  vapour  that 
i^ueth  during  the  working ;  which  sheweth  that  the  opening 

*  Arltt  Prob.  i.  35.  *  Ps.  cxlvil.  1(5. 
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of  a  body  doth  increase  the  weight.  This  was  tried  one*  ui 
twice,  but  I  know  not  whether  there  were  any  error  in  th 
trisl* 

Experiment  solitary  touching  the  super^natation  of  bodies, 

790.  Take  of  aqua  fortis  two  ounces,  of  quicksilver  tw( 
drachms  (for  that  charge  the  aqua  fortis  will  bear);  the  dissolo 
tioD  will  not  bear  a  flint  as  big  as  a  nutmeg :  yet  (no  doubt 
the  increasing  of  the  weight  of  water  will  increase  his  powe 
of  bearing ;  as  we  see  brine,  when  it  is  salt  enough,  will  bea 
an  egg.  And  I  remember  well  a  physician,  that  used  to  giv 
some  mineral  baths  for  the  gout,  &c  ;  and  the  body,  when  i 
was  put  into  the  bath,  could  not  get  down  so  easily  as  i 
ordinary  water.  But  it  seemeth  the  weight  of  the  quicksOve 
more  than  the  weight  of  a  stone,  doth  not  compense  the  weigl 
of  a  stone  more  than  the  weight  of  the  aqua  fortis. 

Experiment  solitary  touching  thejlying  of  unequal  bodies  in  them 

791.  Let  there  be  a  body  of  unequal  weight  (as  of  wood  an 
lead,  or  bone  and  lead) ;  if  you  throw  it  from  you  with  the  ligl 
end  forward,  it  will  turn,  and  the  weightier  end  will  recover! 
be  forwards;  unless  the  body  be  over-long.  The  cause  is,fc 
that  the  more  dense  body  hath  a  more  violent  pressure  of  tk 
parts  from  the  first  impulsion ;  which  is  the  cause  (thoug 
heretofore  not  found  out,  as  hath  been  often  said)  of  all  violer 
motions;  and  when  the  hinder  part  inoveth  swifter  (for  tliati 
less  endurcth  pressure  of  parts)  than  the  forward  part  ca 
make  way  for  it,  it  must  needs  be  that  the  body  turn  over :  fo 
(turned)  it  can  more  easily  draw  forward  the  lighter  pan 
GaliliTUS^  noteth  it  well,  that  if  an  open  trough,  wherem  wnteri' 
be  driven  faster  than  the  water  can  follow,  the  water  iratberet! 
upon  an  heap  towards  the  hinder  end,  where  the  motion  began 
which  ho  supposeth  (holding  confidently  the  motion  of  tli 
earth,)  to  be  the  cause  of  the  ebbing  and  flowing  of  the  ocean 
because  the  earth  over-runneth  the  water.  Which  theon 
though  it  be  false,  yet  the  first  experiment  is  true.  As  for  tli< 
inequality  of  the  pressure  of  parts,  it  apj)eareth  manifestly  ii 
this:  that  if  you  take  a  body  of  stone  or  iron,  and  another ol 
wood,  of  the  same  magnitude  and  shape,  and  throw  them  wi^ 
e^ual  force,  you  cannot  possibly  throw  the  wood  so  far  a^ 
^tone  or  iron. 

^  t^^\v\>\yA\\o^\  dQ\  Slstcnil  MassimL 
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clined  to  Venus  in  the  winter,  and  women  in  the  t 
The  cause  is,  for  that  the  spirits,  in  a  body  more  hot  and  dry 
(as  the  epirits  of  men  are),  by  the  euinmer  are  more  exhaled 
Hid  dissipated ;  and  in  the  winter  more  condensed,  and  kept 
«ntire:  but  in  boilies  that  are  cold  and  moist  {as  women's  are), 
the  summer  doth  cherish  the  spirits,  and  calletli  them  forth  ; 
the  wmter  doth  dull  them.  Furthermore,  the  abstinence  or 
intermission  of  the  use  of  Venus  in  moist  and  well  habituate 
bodies,  breedeth  a  number  of  diseases :  and  especially  dan- 
gerous iniposthumations.  The  reason  is  evident ;  for  that  it 
it  a  principal  evacuation,  especially  of  the  spirits ;  for  of  the 
!|Mrit8  there  is  scarce  any  evacuation,  but  in  Venus  and  eser- 
dse.  And  therefore  the  omission  of  cither  of  thein  breedeth 
ill  diseases  of  repletion. 

Experiments  in  consort  touching  the  insecta. 
The  nature  of  vivification  is  very  worthy  the  inquiry :  and 
as  the  nature  of  things  is  commonly  better  perceived  in 
small  tlian  in  great,  and  in  unperfect  than  in  [lerfect,  and 
m  parts  than  in  whole  ;  so  the  nature  of  vivification  is  best 
■iKjuired  in  creatures  bred  of  putrefaction.  The  contempla- 
■ion  whereof  hath  many  excellent  fruits.  First,  in  disclosing 
the  original  of  vivitication.      Seeondly,  in  disclosing  the  ori- 

(ginal  of  figuration.     Thirdly,  in  disclosing  many  things  in 
the  nature  of  perfect  creatures,    which  in   them   lie   more 
I    hidden.      And   fourthly,  in  traducing,  by  way  (if  operation, 
'    some  observations  in  the  insecta,  to  work  effects   upon  per- 
fect creatures.     Note,  liiat  the  word  imecta  agreetli  not  with 
the  matter,  but  we  ever  use  it  for  brevity's  sake,   intending 
'  by  it  creatures  bred  of  putrefaction. 

696.  The  insecta  arc  found  to  breed  out  of  several  matters : 
I  Bome  breed  of  mud  or  dung ;  as  the  earth-wonns,  eels,  snakes, 
'  &C,  For  they  are  both  putrefactions :  for  water  in  mud  doth 
patrefy,  as  not  able  to  preserve  itself:  and  for  dung,  all  excre- 
j  mentfi  are  the  refuse  and  putrefactions  of  nourishment.  Some 
J  breed  in  wood,  both  growing  and  cut  down.  Qaare  in  what 
[  woods  moat]  and  at  what  eeaaona  ?  We  see  that  the  worms 
L  vith  many  feet,  which  round  themselves  into  balls,  are  bred 
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chiefly  under  loga  of  timber,  but  not  in  the  timher;  and  tbcy 
are  eald  to  be  found  also  (many  times)  in  gardens  where  nit 
loga  are.  But  it  eeemeth  their  generation  requireth  a  cove> 
ture,  both  from  eun  and  rain  or  dew;  as  the  timber  is;  and 
therefore  they  are  not  venomous,  but  (contrariwise)  are  held  by 
the  physicians  to  clarify  the  blood.  It  is  observed  tliat  cimioet 
are  found  in  the  holes  of  bedsides.  Some  breed  in  the  hiur  sf' 
living  creatures,  as  lice  and  tikes;  which  are  bred  by  tlie 
sweat  close  kept  and  somewhat  arefied  by  the  hair.  Tlie  e: 
creraenta  of  living  creatures  do  not  only  breed  ineecta  when 
they  are  excemcd,  but  also  mlille  they  are  in  the  body 
worms,  whereto  children  are  most  subject,  and  are  chiefly  io 
the  guts.  And  it  hath  been  lately  observed  by  physicians) 
that  in  many  pestilent  diseases  there  are  woims  found  id  tbe 
upper  parts  of  the  body,  where  excrements  arc  not,  but  only 
humours  putrefied.  Fleas  breed  principally  of  straw  or  mat^ 
where  there  hath  been  a  little  moieture ;  or  the  chamber  and  bed- 
straw  kept  close  and  not  aired.  It  is  received  that  they  lu* 
killed  by  strewing  wormwood  in  the  rooms.  And  it  is  tmlf 
observed  that  bitter  things  are  apt  rather  to  kill,  than  engeih" 
der  putrefaction  ;  and  they  be  things  that  are  fat  or  sweet  thil: 
are  apteet  to  putrefy.  There  is  a  worm  that  hreedeth  in  mcalt 
of  the  shape  of  a  large  white  maggot,  which  is  given  as  a  greil 
dainty  to  nightingales.  The  moth  breedeth  upon  cloth  and; 
other  lanifices ;  especially  if  they  be  laid  up  dankish  and  wet 
It  delighteth  to  be  about  the  flame  of  a  candle.  There  !«•' 
worm  called  a  wevil,  bred  under  ground,  and  that  feedeth  upoS 
roots ;  as  i>arsnips,  carrots,  &c.  Some  breed  in  waters,  espto- 
ally  shaded,  but  they  must  be  by  standing  waters ;  as  the  w 
spider  that  hath  six  legs.  The  fly  called  the  gad-6y,  breedelfc 
of  somewhat  that  swimiuetli  upon  the  top  of  the  water,  and  if 
most  about  ponds.  There  ia  a  worm  that  breedeth  of  the  dregi 
of  wine  decayed ;  which  afterwards  (as  is  observed  by  » 
the  ancients)  turneth  into  a  gnat.  It  hath  been  observed  hj 
the  ancienls,  that  there  is  a  worm  that  breeds  in  old  eno'f 
and  is  of  colour  reddish,  and  dull  of  motion,  and  dieth  fi 
after  it  comcth  out  of  snow.'  Which  should  shew,  that  sww 
hath  iu  it  a  secret  warmth ;  for  else  it  could  hardly  TiTiPf. 
And  the  reasou  of  the  dj-ing  of  the  worm,  may  be  the  raddtf' 
exhaling  of  that  little  spirit,  as  soon  as  it  conacth  out  of  Al 
■  Ariii.  Hb>.  An.  t.  14. 
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ftJJ,  which  had  shut  it  in.  For  as  butterflies  quicken  with 
beat,  which  were  benumbed  with  cold ;  bo  spirits  may  exiiale 
with  heat,  which  were  preaerved  in  cold.  It  ia  affirmed  both 
ly  ancient  and  modern  observation,  tlmt  in  furnaces  of  copper 
•nd  brass  where  chalcites  (which  is  vitriol)  is  often  cast 
id  the  working,  there  riseth  suddenly  a  fly,  which 
wmetimes  nioveth  as  if  it  took  hold  on  the  walls  of  the  famacei 
•ometinies  ia  seen  moving  in  the  fire  below ;  and  dieth  pre- 
mtly  as  soon  as  it  is  out  of  the  furnace ' :  which  is  a  noble 
iutance,  and  worthy  to  be  weighed ;  for  it  sbeweth,  that  as 
lU  violent  heat  of  fire  as  the  gentle  heat  of  living  creature:! 
irill  vivify,  if  it  have  matter  proportion  able.  Now  the  groat 
of  vivification  is,  that  there  must  be  heat  to  dilate  ihe 
(liril  of  the  body  ;  an  active  spirit  to  be  dilated ;  matter  vis- 
as or  tenacious  to  bold  in  the  epirit ;  and  that  matter  to  be 
It  forth  and  figured.  Now  a  spirit  dilated  by  so  ardent  a 
ire  as  that  of  the  furnace,  as  soon  as  ever  it  cooieth  never  so 
Sttle,  congeiileth  firesently.  And  no  doubt  this  action  is  fur- 
iered  by  the  chalcites,  which  hath  a  spirit  that  will  put  forth 
nd  germinate,  as  we  see  in  chemical  trials.  Briefly,  mt>st 
liings  putrefied  bring  forth  insecta  of  several  names;  bat  nc 
'ill  nnt  take  upon  us  now  to  enumerate  them  all. 
697.  The  insccta  have  been  noted  by  the  ancients  to  feed 
itile:  but  this  hath  not  been  diligently  observed;  for  grass- 
oppers  eat  up  the  green  of  whole  countries ;  and  silk-worms 
ivour  leaves  swiftly;  and  ants  make  great  provision.  It  is 
tie,  that  creatures  that  sleep  and  rest  much,  eat  little;  as 
onnice  and  bats,  &c.  They  are  all  witliout  blood ':  which 
ly  be,  for  that  the  juice  of  their  bodies  is  almost  all  one ;  not 
lood,  and  flesh,  and  skin,  and  bone,  as  in  perfect  creatures; 
be  integral  parts  have  extreme  variety,  but  the  similar  parts 

Arlit.  ubi  lupra. 

It  bu  long  bren  known  th»t,  contrary  lo  Ihe  opinion  of  Ariitollf,  l[iRCli  ut  not 
dloB;  uiil  It  now  ippcan  to  be  ettabUshcO,  contrary  lo  Ibe  opinion  oF  at  gmt  ■ 
tbry  pcnscu  b  iT<tcm  of  cloictl  voseli  wb<cb  corropODila  to  thr  drrn- 
'  olber  cluKS  of  anlmalg.  Cuvler's  opinion  tbal  mpintlon  by  intfbn 
hMooftibnit  wllh  rfrL-uladon  In  closed  vcbhIi  miut  Itierefore  he  alguidancd.  If  IhP 
■  dWalnrd  by  one  nr  two  Ilallui  ptijrtiologiita,  and  In  France  b;  Blanctiuil,  »n 
dtjxnilfti  on.  But  the  eutqi'cl  Is  conresecdly  obscure  and  dtfflcult  TIarrr  wu 
p  Id  CiiTicr,  JO  dllBcult  ii  it  cwn  for  Ibe  gratesC  men  abwiulcly  «>  divtst  lh«ii. 
i<  pcnonul  rmlllectlon,  n  trndvnc;  to  uinlcrratr  IIil'  imittluD  of  ibe  Artlrulibk 
I  nil  iif  cnraiiun,  as  compsTHl  nith  tbat  of  Ibe  Mulluwa,  whou  nHupltx 
loUmtion  he  wu  the  lint  lo  demonilnte.  It  l>  r.-urioiis  to  ubsene  thM  St,  lliklrr, 
^tbe  tootrannf  betnren  him  and  Cuvler  vblcb  took  plncc  In  ISaiX  ImliM.  with 
tnuiUut  Intention  of  uinnylng  bb  opponent,  tbal  the  MnlliUM  luvt 
king  nu  bnlo. 
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'  little.  It  is  true  that  tlicy  have  (soDie  of  them)  a  diaphni, 
and  an  intestine;  and  they  have  all  skins;  which  in  most  of 
insecttt  are  cast  often.  They  ore  not  generally  of  long  li 
yet  bees  have  been  known  to  live  seven  years :  and  snakes  i 
thought,  the  ratlier  for  the  casting  of  tlieir  spoil,  to  live 
they  be  old :  and  eels,  which  many  limes  breed  of  putrefactia 
will  live  and  grow  very  long :  and  those  that  interchange  fta 
worms  to  flies  in  the  summer,  and  from  flies  to  womoa 
winter,  have  been  kept  in  boxes  four  years  at  the  least.  Ii 
there  are  certain  flies,  that  are  called  ephemera,  that  live  l 
a  day.  The  cause  is  the  exility  of  the  spirit ;  or  perhaps  1 
absence  of  the  aun :  for  that  if  they  were  brought  in,  or  k( 
close,  they  might  live  longer.  Many  of  tlie  insecta  (as  bl 
terflies  and  other  flies)  revive  easily  when  they  aeem  ila 
being  brought  to  the  aun  or  fire.  The  cause  whereof  is  1 
diffusion  of  the  vital  spirit,  and  the  easy  dilating  of  it  hj 
little  heat.  They  stir  a  good  while  after  their  heads  are 
or  that  they  be  cut  in  pieces ;  which  is  caused  also,  for  1 
their  vital  spirits  are  more  diff'used  throughout  all  their  p« 
and  less  conflned  to  organs  than  in  perfect  creatures. 

698,  The   insecta  have   voluntary    motion,   and    theretc 

imagination ;    and  whereas  some  of   the   ancients    have 

that  their  motion  is  indeterminate  and  their  imagination  i 

definite,  it  is  negligently  observed :  for  ants  go  right  foi 

to  their  hills ;  and  bees  do  (admirably)  know  the  way  fron 

flowery  heath  two  or  three  miles  off  to  their  hives.     It  may' 

,    gnats  and  flies  have  their  imagination  more  mutable  and  gOi 

\   as  small  birds  likewise  have.     It  is  said  by  gome  of  the  ancic 

'   that  they  have  only  the  sense  of  feeling ' ;  which  is  manife 

untrue ;  for  if  they  go  forth-right  to  a  place,  tiiey  must  ni 

have  eight*;  besides  they  delight  more  in  one  flower  or! 

than  in  another,  and  therefore  have  taste :  and  bees  are  ca 

with  sound  u{x)n  brass,  and  therefore  they  have  hearing ;  wl 

sheweth  likewise,  that  though  their  spirit  be  ditTused,  yet  tl 

f  is  a  seat  of  their  senses  in  their  head. 

'  Arlslotlp,  DO  lli«  contniy.  i^ms  wlib  Bicod  in  thinking  that  litKCts  poa* 
Ibr  Hnws,  ud  gl>»  mucb  (Iw  !anK  nuoiu.     A  rarloiu  pR»f  o 
Ihe  «n»  of  imcll  ts  ifail  Inucb  »r»  dmiTni  by  thr  [imOitilj  of  a  ^^ 

'  Tbe  notion  ilul  the  I>h  cuuIiI  only  s»*  a  few  Ini^hrt  Ixfere  it  uul  convqM 
Ural  Ita  rnurn  tn  ibf  sime  piuiuR  «™  ■  pruof  vt  great  memory,  wsi  faundol  l| 
MH  rrronnHis  iritw  of  tbe  nature  of  injut  vijloD.  The  bw,  Dke  olhcr  IrnKB,! 
tbicBf  by  moHW  of  ■  nunibcr  of  tuhn,  ucb  iKiliitnl  la  ili  uwn  lUnctloa.  ml  ■ 
tvnnccuit  «il&  n  di^tloci  ormvi  (lliRMnr.  ■Vbtrt  Is  Ibirebrv  no  i 
why  II  tbouU  not  tn  u  tar  u  Ilw  tUn.     Src  Mi>lt*n  »|iMaiy, 
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^<W^W»^rfMMM»<» 


Experiment  solitary  touching  veins  of  medicinal  earth. 

701.  There  be  minerals  and  fossils  in  great  variety ;  but  of 
veins  of  earth  medicinal,  but  few ;  the  chief  are.  Terra  Lemnia  *, 
Terra  Sigillata  communis,  and  Bolus  Arminus ;  whereof  Terra 
L<enmia  is  the  chief.     The  virtues  of  them  are,  for  curing  of 
bounds,  stanching  of  blood,  stopping   of  fluxes  and  rheums, 
and  arresting  the   spreading  of  poison,  infection,  and  putre- 
faction :  and  they  have  of  all  other  simples  the  perfectest  and 
purest  quality  of  drying,  with  little  or  no  mixture  of  any  other 
quality.     Yet  it  is  true  that  the  Bole-Arminic  is  the  most  cold 
of  them,  and  that  Terra  Lemnia  is  the  most  hot ;  for  which 
I    cause  the  island  Lemnos,  where  it  is  digged,  was  in  the  old 
&bulous  ages  consecrated  to  Vulcan. 

I 

Experiment  solitary  touching  the  growth  of  spunges. 

702.  About  the  bottom  of  the  Straits^  are  gathered  great 
l^antities  of  spunges,  which  are  gathered  from  the  sides  of 
^^ocks,  being  as  it  were  a  large  but  tough  moss.  It  is  the  more 
^  be  noted,  because  that  there  be  but  few  substances,  plant- 
*ike,  that  grow  deep  within  the  sea;  for  they  are  gathered 
^metimes  fifteen  fathom  deep:  and  when  they  are  laid  on 
^©re,  they  seem  to  be  of  great  bulk ;  but  crushed  together, 
^ill  be  transported  in  a  very  small  room. 


2  ^  for  tome  aooount  of  T^rra  Lemnia,  Sandys's  Travels,  p.  18.  (7tb  editlOD)^ 
'^hat  ii»  fhc  Hdtespont.    See  Sandys,  p.  14. 

oo  2 
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»^^^^>^^^^^^ 


Experiments  in  consort  touching  perception  in  bodies  insensibkf 
tending  to  natural  divination  or  subtile  trials. 

It  is  certain  that  all  bodies  whatsoever,  though  they  have  no 
sense,  yet  they  have  perception :  for  when  one  body  is  applied 
to  another,  there  is  a  kind  of  election  to  embrace  that  whidi 
is  agreeable,  and  to  exclude  or  expel  that  which  is  ingrate: 
and  whether  the  body  be  alterant  or  altered,  evermore  a  per- 
ception  precedeth  operation  ;   for  else  all  bodies  would  be 
alike   one  to  another.     And  sometimes  this  perception,  in 
some  kind  of  bodies,  is  far  more  subtile  than  the  sense ;  so 
that  the  sense  is  but  a  dull  thing  in  comparison  of  it :  we 
see  a  weather-glass  will  find  the  least  difference  of  the  wea- 
ther in  heat  or  cold,  when  men  find  it  not.      And  this  per- 
ception  also  is  sometimes  at  distance,  as  well  as  upon  the 
touch  ;  as  when  the  loadstone  draweth  iron  ;  or  flame  fireth 
naphtha  of  Babylon,  a  great  distance  off.*     It  is  therefore  a 
subject  of  a  very  noble  inquiry,   to  inquire  of  the  more  sub- 
tile perceptions  ;   for  it  is  another  key  to  open  nature,  as  well 
as  the  sense ;   and  sometimes  better.     And  besides,  it  is  a 
principal  means  of  natural  divination ;  for  that  which  in  these 
perceptions  appeareth  early,  iii  the  great  effects  cometh  lonjf 
after.     It  is  true  also  that  it  servt^th  to  discover  that  which 
is  hid,  as  well  as  to  foretell  that  which  is  to  come  ;  as  it  is  in 
many  subtile  trials ;  as  to  try  whether  seeds  be  old  or  ne% 

>  Pliny,  ij.  109. 


he  sense  cannot  inform ;  but  if  you  boil  them  in  water,  the 
^w  seeds  will  sprout  sooner  :  and  so  of  water,  the  laste 
irill  not  discover  ihe  best  water ;  but  the  speedy  consuming 
of  it,  and  uiaiiy  other  means  which  we  liave  heretofore  set 
4own.  will  discover  it.  So  m  jdl  physiognomy,  the  linea- 
Iments  of  the  body  will  discover  those  natural  inclinations  of 
the  mind,  which  dissimulation  will  conceal,  or  discipline  will 
suppress.  We  shall  therefore  now  handle  only  those  two 
perceptions,  which  pertain  to  natural  divination  and  dis- 
covery ;  leaving  the  handling  of  perception  in  other  things 
to  be  disposed  elsewhere.  Now  it  is  true  that  divination  is 
attained  by  other  means  ;  as  if  you  kuow  the  causes,  if  you 
know  tlie  concomitants,  you  may  judge  of  the  eSect  to 
Jullow  :  and  the  like  may  be  said  of  discovery  ;  but  we  tie 
oorselves  here  to  that  divination  and  discovery  chiefly,  which 

caused  by  an  early  or  subtile  perception. 

The  aptness  or  propension  of  air  or  water  to  corrupt  or 
■putrefy,  (no  doubt)  is  to  be  found  before  it  break  forth  into 
manifest  effects  of  diseases,  blastings,  or  the  like.  We  will 
ifai-refore  set  down  some  prognostics  of  pestilential  and  un- 
Irholesome  years. 


801.  The  wind  blowing  much  from  the  south  without  rain, 
d  worms  in  the  oak-apple,  have  been  spoken  of  before. 
[Also  the  plenty  of  frog*,  grasshoppers,  fliea,  and  the  like 
creatures  bred  of  putrefaction,  doth  portend  pestilential  years. 
2.  Great  and  early  heats  in  the  spring  (and  namely  in 
May)  without  winds,  portend  the  same;  and  generally  so  do 
years  with  little  wind  or  thunder. 

803.  Great  droughts  in  summer  lasting  till  towards  the  end 
flf  August,  and  some  gentle  showers  upon  them,  and  then  some 
^7  weather  again,  do  portend  a  pestilent  summer  the  year  fol- 
lowing :  for  about  the  end  of  August  all  the  sweetness  of  the 
•arth,  which  goeth  into  plants  or  trees,  is  exhaled  (and  much 
*Wre  if  the  August  be  dry);  so  that  nothing  then  can  breathe 
«rth  of  the  earth  but  a  gross  vapour,  which  is  apt  to  corrupt 
tie  air;  and  lliat  vapour,  by  the  first  showers,  if  they  be 
(^ntle,  is  released,  and  cometh  forth  abundantly.  Therefore 
they  that  come  abroad  soon  after  those  showers,  are  commonly 
Wten  with  sickness:  and  in  Africk,  nobody  will  stir  out  ol 
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r#ee  tliat  eren  hot  water  qnenclieth  6re;  and  OTer-dry  im 
aliuttfth  ihe  pnres:  and  therefore  men  will  sooner  eweat 
covered  before  tlie  gun  or  fire,  than  if  tliey  stood  naked:  snil 
eartlien  bottlea  filled  with  hot  water  do  provoke,  in  bed,  a  Ewtiil 
more  daintily  than  brick-bats  hot.  Secondly,  hot  water  ioii 
cause  evaporation  frciu  the  skin ;  eo  as  it  spendeth  the  uialttr 
in  those  parts  uoder  the  water,  before  it  issueth  In  sneai. 
Again,  Bweat  cometh  more  plentifully,  if  the  heat  be  in- 
creased by  degrees,  than  if  it  be  greatest  at  first,  or  e<iual. 
The  cause  is,  for  that  the  pores  are  better  opened  by  a  gentle 
heat  than  by  a  more  \  iolent ;  and  by  their  opening  the  sweni 
jssiicth  more  abundantly.     And   therefore  physicians  may  Ju 

,  Well,  when  they  provoke  sweat  in  bed  by  bottles  with  » 
decoction  of  sudorific  herbs  in  hot  watur,  to  make  two  degree! 

I  uf  heat  in  the  bottles ;  and  to  lay  in  the  bed  the  less  heutfJ 
first,  and  after  half  an  hour,  the  mure  heated. 

707.  Sweat  is  salt  in  taste;  the  cause  is,  for  that  that  part  of 
the  nourishment  which  is  fresh  and  sweet,  turneih  into  blooJ 
and  flesh;  and  the  sweat  is  only  that  part  which  is  separate 
and  exceriied.  Blood  also  raw  hath  some  saltness,  more  than 
flesh;  because  the  assimilation  into  fiesh  la  not  without  aUttJ^ 
and  subtile  excretion  from  the  blood.  J 

708.  Sweat  cometh  forth  more  out  of  the  upper  parts  ofsH 
body  tlian  tlie  lower ;  the  reason  is,  because  those  parts  M 
more  replenished  with  spirits ;  and  the  spirits  are  they  that  put 
forth  sweat:  besides,  tliey  are  less  fleshy,  and  sweat  ismetli 

I   (diicfiy)  out  of  the  parts  that  are  less  fleshy,  and  more  dry;  it 

I   the  forehead  and  breast  ' 

70!).  Men  sweat  more  in  sleep  than  waking ;  and  yet  elMj 
dolh  rather  stay  other  fluxions,  than  cause  ihcm;  asrheiM 
looseness  of  the  body,  &c  The  cause  is,  for  that  in  sleep  ■ 
beat  and  s]>irita  do  natnrally  move  inwards,  and  there  M 
Itut  when  they  »re  ooUccted  once  within,  the  beat  becoaO 
more  violent  and  irritate- ;  and  thereby  exptlleth  sweat. 

710.  Cold  sweats  arc  (many  times)  mortal,  and  nearderf 
nnd  always  il1>  and  eusi>ectod :  as  in  great  fears,  hypochondriftt'' 
fHi»«ion!i(  &c.  The  cause  is,  for  tliat  ct^ild  £weat£  come  by " 
rHaxnlion  or  forsaking  of  the  spirits,  whereby  the  moislurew 
the  l»  (ly,  which  heat  did  keep  Grm  in  the  parts,  eeTereth 

'   teeueth  out 

L       711.  In  thow  diwmsn  which  cannot  be  difchai^ed  by 
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809.  Bat  for  the  choice  of  phiccs  or  seats,  it  is  good  to  make 
trial  not  only  of  aptness  of  air  to  corrupt,  but  also  of  the 
moisture  and  dryness  of  the  air,  and  the  temper  of  it  in  heat  or 
cold ;  for  that  may  concern  health  diversly.  We  see  that  there 
le  some  houses  wherein  sweet-meats  will  relent,  and  baked 
meats  will  mould,  more  than  in  others ;  and  wainscots  will  also 
sweat  more;  so  that  they  will  almost  run  with  water :  all  which 
(no  doubt)  are  caused  chiefly  by  the  moistncss  of  the  air  in 
tlwse  seats.  But  because  it  is  better  to  know  it  before  a  man 
Imildeth  his  house,  than  to  find  it  after,  take  the  experiments 
following. 

810.  Lay  wool,  or  a  spunge,  or  bread,  in  the  place  you  would 
liy,  comparing  it  with  some  other  places ;  and  see  whether  it 
doth  not  moisten,  and  make  the  wool,  or  spunge,  &c.,  more 
ponderous  than  the  other :  and  if  it  do,  you  may  judge  of  that 
I^aoe  as  situate  in  a  gross  and  moist  air. 

811.  Because  it  is  certain  that  in  some  places,  either  by  the 
nature  of  the  earth,  or  by  the  situation  of  woods  and  hills,  the 
«r  is  more  unequal  than  in  others ;  and  inequality  of  air  is 
«ver  an  enemy  to  health ;  it  were  good  to  take  two  weather- 
glasses, matches  in  all  things,  and  to  set  them,  for  the  same 
lours  of  one  day,  in  several  places,  where  no  shade  is,  nor  in- 
•bsures ;  and  to  mark  when  you  set  them,  how  far  the  water 
Cometh ;  and  to  compare  them,  when  you  come  again,  how  the 
*ater  standeth  then  ;  and  if  you  find  them  unequal,  you  may  be 
•Ure  that  the  place  where  the  water  is  lowest  is  in  the  warmer 
•b,  and  the  other  in  the  colder.     And  the  greater  the  inequality 
*^  of  the  ascent  or  descent  of  the  water,  the  greater  is  the  in- 
Quality  of  the  temper  of  the  air. 

812.  The  predictions  likewise  of  cold  and  long  winters,  and 
kot  and  dry  summers,  are  good  to  be  known ;  as  well  for  the 
discovery  of  the  causes,  as  for  divers  provisions.  That  of 
plenty  of  haws,  and  heps,  and  briar-berries,  hath  been  spoken 
^  before.  If  wainscot,  or  stone,  that  have  used  to  sweat,  be 
'^toe  dry  in  the  beginning  of  winter ;  or  the  drops  of  the  eaves 
^  houses  come  more  slowly  down  than  they  use ;  it  portendeth 
*  hard  and  frosty  winter.  The  cause  is,  for  that  it  shewcth  an 
'Kldination  of  the  air  to  dry  weather;  which  in  winter  is  ever 
J^^ined  with  frost. 

813.  Generally  a  moist  and  a  cool  summer  portendeth  a  hard 
Winter.    The  cause  is,  for  that  the  vapours  of  tlie  earth  are  not 


^^^H  not 
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tlierelore  when  a  man  would  listen  euUdenly  to  any  thing,  bt 
fltarteth ;  for  the  starting  is  an  erection  of  the  epirite  to  at- 
iJ.  Skriching  is  an  appetite  of  expelling  lliat  which  sinl- 
idenlv  Etrikcth  the  spirits;  for  it.  must  he  noted  that  rnanj 
noli'.ins,  though  they  be  unprofitable  to  expel  that  nliidt 
burtcth,  yet  they  are  offers  of  nature,  and  cause  taotiooB  \3f 
co[L^ent ;  as  in  groaning  or  crying  upon  p^n. 

714.  Grief  and  pain  cause  sighing,  sobbing,  groaning,  8cre»i»- 
ing  and  roaring,  tears,  distorting  of  the  face,  grinding  of  the 
teeth,  sweating.  Sighing  is  caused  by  thedrnwinginofagreaiat 
quantity-  of  breath  Uy  refresh  the  heart  that  laboureth ;  like 
great  draught  when  one  is  thirsty.  Sobbing  is  the  same  Uiing 
stronger.  Groaning,  and  ecreaming,  and  roaring,  are  cauecd 
by  an  appetite  of  expulsion,  as  hntb  been  said;  for  when  tin 
spirits  cannot  expel  the  thing  that  hurteth,  in  their  strife  to  do 
it,  by  motion  of  consent  ihey  expel  the  voice.  And  this 
when  the  spirits  yield,  and  give  over  to  resist:  for  if  one  Jo 
constantly  resist  pain,  he  will  not  groun.  Tears  are  caused  bf 
a  contraction  of  the  spirits  of  the  brain  ;  which  coutraction  by 
consequence  astrlngeth  the  moisture  of  the  brain,  and  tierebr 
sendcth  tears  into  the  eyes.  And  tlus  contriiction  or  comprH- 
eion  causeth  also  wringing  of  the  hands ;  for  wringing  ia 
gesture  of  expression  of  moisture.  The  distorting  of  the  &ce 
ta  caused  by  a  contention,  first  to  bear  and  resist,  and 
to  ex[>el ;  which  makelh  the  parts  knit  fir^t,  and  anerwardi 
open.  Grinding  of  the  teeth  is  caused  likewise  by  a  gatheni^ 
and  scrring  of  the  spirits  together  to  resist;  which  makelh  ibe 
teeth  also  to  set  hard  one  against  another.  Sweating  b  also 
comi>ound  motion,  by  the  labour  of  the  spirits  first  to  KSil, 
and  then  to  expel. 

715.  Joy  causeth  a  cheerfulness  and  vigour  In  the  eye, 
ftingiug,  leaping,  dancing,  and  sometimes  tears.  All  these  iK 
the  effects  of  tlie  dilatation  and  coming  forth  of  the  spirtt^  into 
the  outward  )>arts ;  which  maketh  them  more  lively  and  atii^ 
ring.  We  know  it  hath  been  seen  that  excessive  sudden  pj 
hath  caused  present  death,  while  the  spirits  did  spread  so  mn(^ 
as  they  could  nut  retire  again.  As  for  tears,  ihey  are  tb( 
effects  of  compression  of  tlic  moisture  of  the  brain,  upon  dili- 
tation  of  the  epirits.  For  compression  of  the  spirits  woAcA 
an  expression  of  the  moisture  of  the  brain  by  consent,  as  it^ 
been  said  In  grief.     But  then  in  joy,  it  worketh  it  divereclji 
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820.  The  air,  and  fire,-  have  subtile  perceptions  of  wind 
xifflng,  before  men  find  it.  We  see  the  trembling  of  a  candle 
irill  discover  a  wind  that  otherwise  we  do  not  feel ;  and  the 
flexuous  burning  of  flames  doth  shew  the  air  beginneth  to  be 
onqoiet ;  and  so  do  coals  of  fire  by  casting  off  the  a^fhes  more 
4an  they  use.  The  cause  is,  for  that  no  wind  at  the  first,  till 
it  hath  struck  and  driven  the  air,  is  apparent  to  the  sense ;  but 
flame  is  easier  to  move  than  air :  and  for  the  ashes,  it  is  no 
marvel,  though  wind  imperceived  shake  them  off;  for  we 
Tuoally  try  which  way  the  wind  bloweth,  by  casting  up  grass? 
or  chafi^,  or  such  light  things  into  the  air. 

821.  When  wind  expireth  from  under  the  sea,  as  it  causeth 
some  resounding  of  the  water  (whereof  we  spake  before),  so  it 
caoseth  some  light  motions  of  bubbles,  and  white  circles  of  froth. 
The  cause  is,  for  that  the  wind  cannot  be  perceived  by  the  sense, 
imtil  there  be  an  eruption  of  a  great  quantity  from  under  the 
water;  and  so  it  getteth  into  a  body:  whereas  in  the  first 
patting  up  it  cometh  in  little  portions. 

822.  We  spake  of  the  ashes  that  coals  cast  off;  and  of  grass 
and  chaff  carried  by  the  wind :  so  any  light  thing  that  moveth 
when  we  find  no  wind,  sheweth  a  wind  at  hand ;  as  when 
feathers,  or  down  of  thistles,  fly  to  and  fro  in  the  air. 

For  prognostics  of  weather  from  living  creatures,  it  is  to 
be  noted  that  creatures  that  live  in  the  open  air  {sub  dio) 
must  needs  have  a  quicker  impression  from  the  air,  than 
men  that  live  most  within  doors  ;  and  especially  birds  who 
five  in  the  air  freest  and  clearest ;  and  are  aptest  by  their 
voice  to  tell  tales  what  they  find,  and  likewise  by  the  motion 
of  their  flight  to  express  the  same. 

823.  Water-fowls,  (as  sea-gulls,  moor-hens,  &c.)  when  they 
flock  and  fly  together  from  the  sea  towards  the  shores ;  and 
contrariwise,  land-birds,  (as  crows,  swallows,  &c.)  when  they 
fly  from  the  land  to  the  waters,  and  beat  the  waters  with  their 
^ngB ;  do  foreshew  rain  and  wind.  The  cause  is,  pleasure  that 
"Oth  kinds  take  in  the  moistness  and  density  of  the  air ;  and 
*>  desire  to  be  in  motion  and  upon  the  wing,  whithersoever 
4ey  would  otherwise  go ;  for  it  is  no  marvel,  that  water-fowl 
*>  joy  most  in  that  air  which  is  likest  water ;  and  land-birds 
•l»o,  many  of  them,  delight  in  bathing,  and  moist  air.     For  the 
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m-§ruf"iU  'i  Hud  likcwlic  wlicn  wc  c 
T  |M>riiniiii. 

Tilt,  rily  ca(1»l1i  M)metiin(^B  tears;  nnd  a  flexion  or  cast 
I  liiH  pji'  iiaiilts  Tnnrs  L'omo  from  tUc  same  cause  that  ihey 
I  111  nrlrf'i  fur  [lity  h  but  ifrivf  in  anotlicrV  behalf.  The  cast 
I  tilt'  pjfo  !■  ft  K'^'*'""'  "^  aversion,  or  lotlinees  to  behold  ik 
I  ■l\iet'l.  uf  I'lly. 

ilttX  Wwiiiler  cauw'lh  n#tonitihinciit,  or  an  immoveable  pes 
I  ttlivoflhr  IkwIv  ;  ojii'tiug  up  of  tlie  e^es  to  hearen ;  aadliftiB| 
I  M|t  »f  llio  liamK  Fvir  astonishment.  It  is  ean««d  by  the  &' 
I  ^  lhf>  mtnil  »)>tMi  imo  ohjov't  of  dotation,  whereby  it  doth 
I  tt^ttAlv  ami  tranw>iir,  as  il  usedi:  fvw  in  voaJer  the  ifitiu  ^ 
I  frvt,  a*  in  ft<«r  t  t>Mt  only  settle,  and  are  -de  le»  a{tf  to 
I  Ao  1^  iW  vw<tin]i  ttp  4>a'  thf  <>yve  aad  Efiiag  op  «f  ^  I 
I  (I  i»  a  kin^  ^  aff^  T«  tiie  DMnty;  wImIi  is  Uk  aadi 

k  wwffVMK^t  ^vpH^Mnn  of  ^  ^iTurii,  «Wt  Alt  Ind  Mai^' 
|«mVM  fW  int<Ti«4i)n  «(llM|jtt^g;;  «Mm^  4<^*e  lam 

I«i44«:  wint»ingrflhe'^wmMhiwWK,yatfca^nlB<—  -^ 
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tspfcially  being  sud<JCD.  So  likewise,  the  running  of  t!ie  oye.j 
iriih  water  (as  hath  been  formerly  touched,  where  we  sjiakc  of 
ih  (ears  of  joy  and  grief)  is  an  eflfect  of  dilat;ition  of  the 
^iriu.  And  for  suddenness,  it  is  a  great  part  of  the  matter  : 
for  we  see,  that  any  shrewd  turn  that  Ughteth  upon  another, 
orany  dtformity,  &c,  moveth  laughter  in  the  instant;  which 
tfier  a  little  time  it  doth  not.  So  we  cannot  laugh  at  any- 
^gafterit  is  stale,  but  whilst  it  is  new  :  and  even  in  tickling, 
it  you  tickle  the  sides  and  give  warning,  or  give  a  liard  or 
ttHitiDued  touch,  it  doth  not  move  laughter  so  much, 

722.  liust  causeth  a  flagrancy  in  the  eyes;  and  priapism. 
The  cause  of  both  these  is,  for  that  in  lust  the  sight  and  the 
touch  are  the  things  desired ;  and  therefore  tlie  spirits  resort  to 
tiinse  parts  which  are  most  afTected,  And  note  well  in  general, 
{tiif  that  great  use  may  be  made  of  the  observation,)  that  ever- 
more the  spirits,  in  all  passions,  resort  most  to  the  parts  that 
libour  most,  or  are  moat  afTectcd.  As  in  the  last  which  hath 
keen  mentioned,  they  resort  to  the  eyea  and  veuereous  parts : 
n fear  and  anger  to  the  heart:  in  ahame  to  the  face:  and  in 
£ght  dislikes  to  the  head. 

Experiments  in  consort  touching  drunkenness, 
'23.  It  hath  been  observed  by  the  ancients,  and  is  yet  be- 
lieved, that  the  sperm  of  drunken  men  is  unfruitful.'  The 
is,  for  that  it  is  over-moistened,  and  wanteth  spissitude : 
4nil  we  have  a  merry  saying,  that  they  that  go  drunk  to  bed  get 
dau;rhter8. 

1.  Drunken  men  are  taken  with  a  plain  defect  or  desti- 
tution in  voluntary  motion.  Tliey  reel ;  they  tremble ;  tliey 
Cannot  stand,  nor  speak  strongly.  The  cause  is,  for  that  the 
■pirits  of  the  wine  oppress  the  spirits  animal,  and  occupate  part 
Df  the  place  where  they  are ;  and  so  make  them  weak  to  move. 
And  therefore  drunken  men  are  apt  to  fall  asleep :  and  opiates 
told  Etupefaclivcs  (as  poppy,  henbane,  hemlock,  &c.)  induce  a 
iond  of  drunkenness,  by  the  grossness  of  their  vapour;  aa  wine 
ioih  by  tlie  quantity  of  the  vapour.  Besides,  they  rob  the 
^irits  animal  of  their  matter,  whereby  they  are  nourished :  for 
Ihe  «pirila  of  the  wine  prey  upon  it  as  well  as  they :  and  so  they 
lake  the  epirite  less  supple  and  apt  to  move. 

'  Itati  anil  ni«t  of  tbe  itatcmtnti  Id  tbe  Q»t  VDxte  |iaragnphi,  *e(  Aiut. 
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IM0  Drnukitn  men  imagine  ererj  tiling  tornetli  roimc 
iiu^y  Untinmt  ulm  tlmt  thtngii  come  upon  them ;  tliey  0ee  m 
Wi*ll  iiAun^  nSkr  oflT;  tbo0e  things  that  they  see  near  haix 
cliffy  N4«it  out  of  Uieir  place ;  and  (sometimea)  they  see  thii^ 
iUmhlt*,  Tlie  (uiUNe  of  the  imagination  that  things  turn  round 
iM«  fnr  Umt  iho  npirita  thcmaelvea  turn,  being  compressed  hj 
ilm  vii|Mftir  of  the  wine  (for  any  liquid  body  upon  compreft- 
nUm  iiirnc!lh,  an  we  sec  in  water);  and  it  is  all  one  to  the 
ptlKlit,  wlH»iltor  the  visual  spirits  moye^  or  the  object  moreth, 
or  iltci  iittuliinn  movctli.  And  we  see  that  long  turning  roand 
hif«c««littlt  the  Muno  imagination.  The  cause  of  the  imagisir 
tl«»il  Umt  ihiiign  ctuno  upon  them  is,  for  that  the  spirits  tisimI 
thritiiH«lv«^s  draw  ImrJc ;  which  maketh  the  object  seem  to  come 
WW  \  NHtl  lH«Kidos«  >vhon  thoy  see  things  turn  round  and  move, 
fx^r  nmkoth  thorn  think  thoy  come  upon  them.  The  caose 
thai  thoy  oannoi  soo  things  aiar  oflT,  is  the  weakness  of  the 
ikplvif  *  \  \W  \\\  ovory  mo^m  or  vert^  there  is  an  obtenebn^ 
thm  johio^)  xviih  a  M^uihUmco  of  turning  round;  which  we  see 
a)^^  \\\  fho  K};th9or  ;m^rt  i\f  swixvdings.  The  cande  of  seeing 
(hUvisn  ^vut  ^^^  thoir  )^Uo<o^  U  iho  ivfracti<«n  «f  the  spirits  risoal; 
t\\v  iho  \  j^)VM)v  i!(  A))  u)KS))uil  nu\ln:m :  and  it  is  a»  the  ^ht  of 
lhnv<*  o\j1  ^m  ^^ls^v  in  x^^tor.  The  «ii5>c  <tf  seeing  thin?? 
^i,^«h\\  >»  <l>o  >xv;:'i  *^,>*1  «Ttq«wi  n>i>iic*n  of  the  sy-irit*  ibe:aj 

;o  V.     *.'\  N*  »->v  .k   /K   »\i-j»v*'  sjv  y'c'xiuc  dif  w^[nf  o«o::>3r:^ 
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compass  ?  whereas  those  woods  and  heaths  are  of  vast  spaces ; 
besides,  we  see  that  smells  do  adhere  to  hard  bodies ;  us  in  jnir- 
fuming  of  gloves,  &c. ;  which  showeth  them  corporeal ;  and  do 
last  a  great  while,  which  sounds  and  light  do  not. 

Experiment  solitary  touching  f*'tid  and  fragrant  odours. 

835.  The  excrements  of  most  creatures  smell  ill ;  chiefly  to 

the  Siime  creature  that  voideth  them :  for  we  see,  besides  that 

of  man,  that  pigeons  and  horses  thrive  best,  if  their  houses  and 

stables  be  kept  sweet :  and  so  of  cage  birds:  and  the  cat  burieth 

that  which  she  voideth :  and  it  holdcth  chiefly  in  those  beasts 

which  feed  upon  flesh.    Dogs  (almost)  only  of  beasts  delight  in 

fetid  odours ;  which  showeth  there  is  somewhat  in  their  sense 

of  smell  diflering  from  the  smells  of  other  beasts,     liut  the 

cause  why  excrements  smell  ill,  is  manifest ;  fur  that  the  body 

Itself  rejectetli  them ;  much  more  the  spirits :  and  we  sec  that 

those  excrements  that  are  of  the    first  digestion,   smell  the 

"'^orat;  as  the  excrements  from  the  belly;  those  that  arc  from 

the  second  digestion  less  ill ;  as  urine :  and  tluise  that  are  from 

^e  third,  yet  less ;  for  sweat  is  not  so  bad  as  the  other  two ; 

specially  of  some  persons,  ihat  are  full  of  heat  Likewise  niont 

I^trefactions  are  of  an  odious  smell :    for  they  smell  either 

fetid  or  mouldy.     The  cause  may  be,  for   that   putrefaction 

doth  bring  forth  such  a  consistence,  as  is  most  contrary  to  the 

COQiUstence  of  the  body  whilst  it  is  sound :  for  it  is  a  mere 

^asolution  of  that   form.     Besides,  there  is  another  reason, 

^hich  is  profound :  and  it  is,  that  the  objects  that  please  any 

^f  the  senses  have  all  some  equality,  and  (as  it  were)  onler,  in 

^heir  composition ;    but  where  those  are  wanting,  the  object 

^  ever  ingrate.     So  mixture  of  many  disagreeing  colours  is 

^er  unpleasant  to  the  eye:  mixture  of  dincr>rdant  sounds  is 

^pleasant  to  the  ear :  mixture  or  hotch-jK^trJi  of  many  tast<;H 

^  unpleasant  to  the  taste:  harshncs-i  and  riiir^iedncHK  of  bfKlicA 

^  unpleasant  to  the  touch :  now  it  is  certain  that  all  piitre- 

^ction,  being  a  dissolution  of  the  first  form,  is  a  mere  c/>n fusion 

^Qd  unformed  mixture  of  the  [;art.     Nevertheleris  it  is  strange, 

^>id  seemeth  to  cross  the  former  observation,  that  Hrnne  putre- 

^Uitiona  and  excrements  do  yield   exc^'llent  rKlours ;  as  civet 

^lUl  mask;   and,  as  some  think,  am)H;rgrise:  for  divers  tiike 

*•  though  nnprobably,  t/j  come  from  the  •'jK-rm  of  fish :  and 

^moss  we  spake  of  from  apple  trec.-^  is  little  U:tter  tlitin  aii 

L  k  k 
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excretion.     The  rea^a  nay  be,  for  that  there  posseth  in  tl» 
ezcrementfi,  and   remaineth  in   the  putrefactions,  seme  good 
epirita ;  especially  where  they  proceed  from  creatures  that 
very  hot.     But  it  may  be  hIso  joined  with  a  further  cau:*, 
which  id  more  subtile ;  and  it  is,  tliat  the  eensee  love  not  t 
over-pleased,  but  to  have  a  commixture  of  somewhat  that 
ib^lf  ingratc.     Ccrtuinly  we  eee  how  discords  in  miidc,  falling 
u[)un  concords,  make  the  sweetest  etrains:  and  we  see  a^aifl 
what  strange  tastes  delight  the  taste ;  as  red  herrings,  caviiuy, 
]>armesan, &c.     And  it  may  be  the  same  holdeth  in  smells:  far 
tliose  kind  of  *melU  ihat  we  have  mentioned  are  ail  stmnglj 
and  do  pull  and  vellicate  the  sense.      Aijd  we  find  also,  thit 
placed  where  men  urine,  commonly  have  some  smell  of  violets! 
and  urine,  if  one  hath  eaten  nutmeg,  halh  ao  too. 

The  slothful,  general,  and  indefinitt^  contemplations  sin. 
notions  of  the  elements  and  their  conjugations ;  of  the 
flucnces  of  heaven  ;  of  heat,  rold,  moisture,  drought;  (juaH- 
ties  active,  passive ;  and  the  like ;  have  swallowed  up  the 
true  passages,  and  processes,  and  affects,  and  consislenfie* 
of  matter  and  uatuial  bodies.  Therefore  they  are  to  beset 
aside,  being  hut  notional  and  ill  limited  ;  and  definite  axioms 
are  to  be  drawn  out  of  measured  instances :  and  so  ascent '  U 
he  nifide  to  the  more  general  axioms,  by  scale.  And  of  thvst 
kinds  of  processes  of  natures  and  cliaracteis  of  matter,  we 
will  now  set  down  some  instances. 

Experiment  solitary  touching  the  causes  of  putrefacHan. 
S3S.  All  putrefa(;tionB  come  chiefly  from  the  inward  spirit* 
of  the  body ;  and  jmrtly  also  from  the  ambient  body,  be  it 
liipior,  or  what«>ever  else.  And  this  last  by  two  laexai' 
either  by  ingress  of  the  substance  of  the  ambient  body  into  tb< 
body  putrefied  ;  or  by  excitation  and  solicitation  of  the  bwlj 
pulrefieil,  and  the  parts  thereof,  by  the  botly  ambient  A«f« 
the  received  opinion,  that  pntref'action  is  caused  either  by  coW 
or  jwregrine  and  preternatural  heat,  it  is  but  nugatiou:  f*f 
colli,  in  thin}:;a  inanimate,  is  the  greatest  enemy  that  is  to  putif 
tHetion;  thon';h  it  extinguisbeth  vivification,  which  ever  coH" 
HSIeth  in  spiriu  attenuute,  which  the  cold  doth  congeal  i"^ 
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And  as  for  tbe  peregrine  heat^  it  is  thus  far  true; 

proportion  of  the  adventive  heat  be  greatly  pre- 
to  the  natural  heat  and  spirits  of  the  body,  it  tendcth 
tion,  or  notable  alteration.  But  this  is  wrought  by 
►r  suppression,  or  suffocation,  of  the  native  spiritt? ; 

the  disordination  and  discom posture  of  the  tangible 
other  passages  of  nature;  aud  not  by  a  conflict  of 

mt  solitary  touching  bodies  unperfectly  mixed, 

versions,  or  main  alterations  of  bodies,  there  is  a 
''een  the  body  as  it  is  at  fii-st,  and  the  body  result- 
medium  is  corpus  imperfecte  mistumy  and  is  tran- 
not  durable ;  as  mists,  smokes,  vapours,  chylus  in 
living  creatures  in  the  first  vivification :  and  the 
I,  which  producelh  such  imperfect  bodies,  is  fitly 
le  of  the  ancients)  inquination*,  or  inconcoction, 
ind  of  putrefaction  ;  for  the  parts  are  in  confusion, 
le  one  way  or  other. 

Iment  solitary  touching  amcoction  and  crudity. 

[word  concoction,  or  digestion,  is  chiefly  taken  into 

ing  creatures  and  their  orsrans;  and  from  thence 

liquors  and  fruits,  &c.     Therefore  they  speak  <){' 

;  urine  and  excrements  concocted;  and  the  four 

the  stomach,  in  the  liver,  in  the  arteries  and 

the  several  part^  of  the  bo^ly,)  are  likewise  called 

and  they  are  all  made  to  be  the  works  of  heat : 

»tion8  are  but  ignorant  catches   of  a   few  things 

loot  obvious    to   men's  observations.     The  con- 

in  of  concf action   is,   that   it   should  si'rnifv  the 

Iteration  of  one  body  into  another,  from  crudity 

ition ;  which  is  the  ultimity  of  that  action  or 

while  the  bodv  to  be  converted  and  altered  is  t/K> 

efficient  that  should  convert  or  alter  it,  f  wherebv 

boldeth  fast  in  si>me  degree  the  firrit  form  or 

it  10  (all  that  while;  crude  and  iwcjmcjyci ;  and 

is  to  be  called  crudity  and  inc^mc^jction.     it  is 

tooction  is  in  great  part  the  work  of  heat ;  but  not 

fC  Mrteor.  ir.  3.     But  iiAX'/nri%  i>  on!f  t^jt  kind  fif  ffironrcictVii. 

h  koppoMBd  to  iintvtt  ur  tVn'At'vm,     Tt*t  wbo'r  tr^in  *4  thtntgui^ 

Itlmlty,  •bow*  to^  tbr*c  {ani2i..^hs  wcrr  »u|tfrtu«l  i/y  tbc  Cuunk 
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the  work  of  heat  nlone:  for  all  things  that  further  the  convCT- 
8ion  or  alteration  (as  rest^  mixture  of  a  body  already  concocted, 
&c.)  are  also  means  to  concoction.  And  there  are  of  concoc- 
tion two  periods ;  the  one  assimilation,  or  absolute  conTCidoQ 
and  subactlon ;  the  other  maturation :  whereof  the  former  is  most 
conspicuous  in  the  bodies  of  living  creatures ;  in  which  there 
is  an  absolute  conversion  and  assunilation  of  the  nourishment 
into  the  body  ;  and  likewise  in  the  bodies  of  plants ;  and  again 
in  metals,  where  there  is  a  full  transmutation.  The  other 
(which  is  maturation)  is  seen  in  liquors  and  fruits ;  wherem 
there  is  not  desired,  nor  pretended,  an  utter  conversion,  but 
only  an  alteration  to  that  form  which  is  most  sought  for  man^s 
use ;  as  in  clarifying  of  drinks,  ripening  of  fruits,  &C.  But 
note  that  there  be  two  kinds  of  absolute  conversions ;  the  one 
is,  when  a  body  is  converted  into  another  body,  which  was 
before ;  as  when  nourishment  is  turned  into  flesh :  that  is  it 
which  we  call  assimilation.  The  other  is,  when  the  conversion 
is  into  a  body  merely  new,  and  which  was  not  before;  as  if 
silver  should  be  turned  to  gold,  or  iron  to  copper :  and  this 
conversion  is  better  called,  for  distinction's  sake,  transmutation. 

Experiment  solitary  touching  alterations  which  may  be  called 

majors. 

839.  There  are  also  divers  other  great  alterations  of  matter 
and  bixlies,  besides  those  that  tend  to  concoction  and  matun- 
tii>n :  for  whatsoever  doth  so  alter  a  bodv,  as  it  returneth  not 
Uirain  to  that  it  was,  may  be  called  alter atio  major ;  as  whea 
meat  is  boiled,  or  roasted,  or  fried,  &c. ;  or  when  hread  an<l 
meat  nre  baked;  or  when  cheese  is  made  of  curds,  or  butter  of 
cream,  or  coals  of  wood,  or  bricks  of  earth ;  and  a  number  of 
others.  But  to  apply  notions  philosophical  to  plebeian  term?; 
or  to  say,  w  here  the  notions  cannot  fitly  be  reconciled,  that 
there  wanteth  a  term  or  nomenclature  for  it  (as  the  ancient* 
used) ;  they  be  but  shifts  of  ignorance  ;  for  knowledge  will  be 
over  a  wandering  and  indigested  thing,  if  it  be  but  a  commix- 
ture of  a  few  notions  that  are  at  hand  and  occur,  and  not 
t^xoited  from  sufficient  number  of  instances,  and  those  well 
c^JUtoii. 

TUe  consistencies  of   bodies  are   verv  divers  ^ :    deusei 

» 

^nKne ;  trngibUs  pneuniatical ;  volatile,  fixed  ;  determinate,  uot 

*  Cv^ftV^^  ^^«  ^^^  ^^  ^^^  ^*  Augmentu  f^VoI.  I.  p.  660.]. 
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terminate ;  hard,  soft ;  cleaving-,  not  cleaving  ;  congeal- 
ie,  not  congealable ;  liquefiable,  not  liquetiable  ;  fragile, 
jgh  ;  flexible,  inflexible ;  tractile,  or  to  be  drawn  forth  in 
igth,  iutractile  ;  porous,  solid ;  equal  and  smooth,  un- 
ual  ;  venous  and  fibrous  and  with  grains,  entire  ;  and 
vers  others  ;  all  which  to  refer  to  heat,  and  cold,  and 
uisture,  and  drought,  is  a  compendious  and  inutile  specula- 
)ii.  But  of  these  see  principally  our  Abecedarium  Naturce  ; 
id  otherwise  sparsim  in  this  our  Sylva  Sylvarum :  never- 
leless,  in  some  good  part,  we  shall  handle  divers  of  them 
t)w  presently. 

Experiment  solitary  touching  bodies  liquejlabley  and  not 

liquejiable. 

840.  LIquefiable,  and  not  liquefiable,  proceed  from  these 
auses:  liquefaction  is  ever  caused  by  the  detention  of  the 
pirita,  which  play  within  the  body  and  open  it.  Therefore 
uch  boJies  as  are  more  turgid  of  spirit,  or  that  have  their 
pints  more  straitly  imprisoned,  or  again  that  hold  them 
setter  pleased  and  content,  are  liquefiable:  for  these  three 
lispositions  of  boJies  do  arrest  the  emission  of  the  spirits.  An 
xample  of  the  firit  two  properties  is  in  metals ;  and  of  the 
ast  in  grease,  pitch,  sulphur,  butter,  wax,  &c.  The  disposi- 
ion  not  to  liquefy  proceedeth  from  the  easy  emission  of  the 
ipirits,  whereby  the  grosser  parts  contract;  and  therefore 
wdies  jejune  of  spirits,  or  which  part  with  their  spirits  more 
rillingly,  are  not  liquefiable ;  as  wood,  clay,  free-stone,  &c 
liut  yet  even  many  of  those  bodies  that  will  not  melt,  or  will 
iardly  melt,  will  notwithstanding  soften :  as  iron  in  the  forge ; 
U)d  a  stick  bathed  in  hot  ashes,  which  thereby  becometh  more 
lexible.  Moreover  there  are  some  bodies  which  do  liquefy  or 
liseolve  by  fire  ;  as  metals,  wax,  &c. ;  and  other  bodies  which 
liseolve  in  water ;  as  salt,  sugar,  &c.  The  cause  of  the  former 
proceedeth  from  the  dilatation  of  the  spirits  by  heat :  the  cause 
^f  the  latter  proceedeth  from  the  opening  of  the  tangible  pai-ts, 
''^Wch  desire  to  receive  the  liquor.  Again,  there  are  some 
Wies  that  dissolve  with  both ;  as  gum,  &c  And  those  be 
^uch  bodies,  as  on  the  one  side  have  good  store  of  spirit ;  and 
^^  the  other  side,  have  the  tangible  parts  indigent  of  moisture ; 
lor  the  former  helpeth  to  the  dilating  of  the  spirits  by  the  fire ; 
^  the  latter  stimulateth  the  parts  to  receive  the  lic^uor, 

A  K  4 
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Experiment  solitartf  touching  bodies  fragile  and  tough. 

841,  Of  boJicB,  some  are  fragile;  and  aome  are  tough,  and 
not  fragile  :  luid  in  tlie  breaking,  Bonie  fiagjle  bodies  break  liut 
where  the  force  is ;  some  shatter  and  fly  iu  many  pieces.  Of 
fragilily,  the  cause  is  an  impotency  to  be  extended  ;  and  ther* 
fore  stone  is  more  fragile  than  metal ;  and  so  fictile  eaith  H 
more  fragile  than  crude  earth ;  and  dry  wood  than  gTieu. 
And  the  cause  of  this  unaptness  to  extension  is  the  anall 
quantity  of  fpirits,  {for  it  is  the  spirit  that  furthereth  the  M- 
tension  or  dilatation  of  bodies,)  and  it  Is  ever  concomitant  wiih 
]Kjrosity,  and  with  dryness  in  the  fcingible  parts :  contrariiriaei 
tough  bodies  have  mure  eplrit,  and  fewer  pores,  and  moielet 
tangible  parts:  therefore  we  see  that  parchment  or  leathtt 
will  Biretch,  paper  will  not;  woollen  cloth  will  tenter,  linflt 
BCarcely. 

£j-perim>:iil  solitary  touching  the  two  kinds  of  jmeumaticaU  w 
bodies:. 

842,  All  solid  bodies  consist  of  parts  of  two  several  natoreii 
pncumatical  and  tangible ;  and  it  is  well  to  be  noted,  that  tb* 
pneumaticiil  substance  is  in  some  bodies  the  native  spirit  of  U* 
body ;  and  in  some  other,  plain  air  that  is  gotten  in ;  as  in 
bodies  dcsiciale  by  heat  or  age :  for  In  tbem,  whm  the  natire 
spirit  goeth  forth,  and  the  moisture  with  it,  the  air  with  tint 
gettetb  into  the  pores.  And  those  bodies  are  ever  the  mort 
fragile;  for  the  native  spirit  is  more  yielding  and  esteaart 
(especially  to  follow  the  parts)  than  air.  The  native  spirit* 
also  admit  great  diversity;  as  hot,  cold,  active,  dull,  &&( 
whence  proceed  most  of  the  virtues  and  qualities  (as  we  fm 
them)  of  bodies;  but  the  air  intcrmi.xcd  is  without  virtne* 
and  luakefh  things  insipid,  aud  without  any  extimulation. 

Exptrivml  solitary  touching  concrttion  and  dissolution  of 
bodies. 

843,  The  concretion  of  bodies  is  (commonly)  mlved  by  tb* 
ciintrary;  ks  ice,  which  is  congeaJed  by  cold,  is  dissolved  1^ 
lieiit;  salt  and  sugar,  which  are  excocted  by  heat,  are  ^i*' 
polvod  by  cold  and  moisture,'  The  cause  is,  for  that  lh«* 
operations  are  rather  retrms  to  their  former  aature,  Oi*" 
ftlh>nitiou« ;  so  ihat  the  coulrary  curcth.     As  for  oil,  it  dotll 
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ther  easily  congeal  with  cold,  nor  tliickcn  with  heat.  The 
ise  of  both  effects,  though  they  be  produced  by  contrary 
icients^  seemeth  to  be  the  same;  and  that  is,  because  the 
fit  of  the  oil  by  either  means  exhaleth  little ;  for  the  cold 
epeth  it  in ;  and  the  heat  (except  it  be  vehement)  doth  not 
1  it  forth.  As  for  cold,  though  it  take  hold  of  the  tangible 
rt3,  yet  as  to  the  spirits,  it  doth  rather  make  them  swell  than 
igeal  them :  as  when  ice  is  congealed  in  a  cup,  the  ice  will 
ell  instead  of  contracting,  and  sometimes  rift. 

Experiment  solitary  touching  hard  and  soft  bodies. 

844.  Of  bodies,  some  (we  see)  are  hard,  and  some  soft :  the 
rdness  is  caused  (chiefly)  by  the  jejuneness  of  the  spirits, 
1  their  imparity  with  the  tangible  parts :  both  which,  if  they 
in  a  greater  degree,  maketh  them  not  only  hard,  but  fragile, 
1  less  enduring  of  pressure ;  as  steel,  stone,  glass,  dry  wood, 
.  Softness  cometh  (contrariwise)  by  the  greater  quantity  of 
rits,  (which  ever  helpeth  to  induce  yielding  and  cession,) 
d  by  the  more  equal  spreading  of  the  tangible  parts,  which 
ereby  are  more  sliding  and  following :  as  in  gold,  lead,  wax, 
J.  But  note  that  soft  bodies  (as  we  use  the  word)  are  of  two 
nds ;  the  one,  that  easily  giveth  place  to  another  body,  but 
:ereth  not  bulk,  by  rising  in  other  places :  and  therefore  we 
e  that  wax,  if  you  put  any  thing  into  it,  doth  not  rise  in  bulk. 
It  only  giveth  place ;  for  you  may  not  think,  that  in  printing 

wax,  the  wax  riseth  up  at  all ;  but  only  the  depressed  part 
veth  place,  and  the  other  remaineth  as  it  was.  The  other, 
at  altereth  bulk  in  the  cession ;  as  water,  or  other  liquors,  if 
Hi  put  a  stone  or  any  thing  into  them,  they  give  place  indeed 
*ily,  but  then  they  rise  all  over ;  which  is  a  false  cession ; 
r  it  is  in  place,  and  not  in  body. 

Experiment  solitary  touching  bodies  ductile  and  tensile* 

845.  All  bodies  ductile  and  tensile  (as  metals,  that  will  be 
nwn  into  wires ;  wool  and  tow,  that  will  be  drawn  into  yarn 

thread,)  have  in  them  the  appetite  of  not  discontinuing, 
fong;  which  maketh  them  follow  the  force  that  pulleth  them 
It;  and  yet  so  as  not  to  discontinue  or  forsake  their  own 
dy.  Viscous  bodies  likewise,  as  pitch,  wax,  bird-lime, 
eese  toasted,  will  draw  forth  and  rope.  But  the  difference 
tween   bodies  fibrous  and  bodies  viscous  is  plain:  for  all 
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(I,  tuul  low,  niKl  i!iiIioii,  and  ailk  (especially  nw  «!k)  Ini 
ihlii  tlinir  ilt'nirc  ol'  cunti nuance,  in  rc^rd  of  the  temui; 
te'ir  ttimiil.  a  H'^t^'^'i'^'*  "''  ni^Lstun; ;  and  by  moisture  to  jo 
lUlvl  )iiciir|Hii-<il«  with  otlior  ihrviid;  cepccially  if  there  be 
\\H\»  witsUUiii)t(  M  a\y\icRmh  In*  llic  twisting  of  thread, 
llip  intictint  of  Ixvii-lin^  ■ibi>iU  of  spiniilc^  And  mv  see 
lltAl  ^ul«l  «wl  Mtx-er  tk<TMl  cuukot  be  tatdt  witbouS  twuUag. 


,^>  ^.^.  ..<  ^.^..  ^^.,„„  tJi^ww^  «udk  ««  «a  «^ 

. -^hoft,  Wcoww  4m  «wli  W  «M  bag. 

IN(W)t>'<  xufi  1A  lilt 

Mtt^'tir^  HffliiiftiiiiifcftMtt».  mfacfltti  a»  tte 
W"(^  hi  ^i>iiiii».i<iiiainiigt<pi-  niiniiiin 
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fcnmsverse  (as  it  Is  in  the  warp  and  the  woof  of  textiles) ;  more 
uward  or  more  outward^  &c.  The  fifteenth  is  the  porosity  or 
imporositj  betwixt  the  tangible  parts^  and  the  greatness  or 
BDallness  of  the  pores.  The  sixteenth  is  the  collocation  and 
|K)sture  of  the  pores.  There  may  be  more  causes ;  but  these 
do  occur  for  the  present. 

Experiment  solitary  touching  induration  by  sympathy. 

847.  Take  lead  and  melt  it,  and  in  the  midst  of  it,  when  it 
beginneth  to  congeal,  make  a  little  dint  or  hole,  and  put  quick- 
lilver  wrapped  in  a  piece  of  linen  into  that  hole,  and  the 
quicksilver  will  fix,  and  run  no  more,  and  endure  the  hammer. 
This  is  a  noble  instance  of  induration,  by  consent  of  one  body 
vith  another,  and  motion  of  excitation  to  imitate ;  for  to  ascribe 
it  only  to  the  vapour  of  lead,  is  less  probable.  QucBre  whether 
the  fixing  may  be  in  such  a  degree,  as  it  will  be  figured  like 
other  metals  ?  For  if  so,  you  may  make  works  of  it  for  some 
purposes,  so  they  come  not  near  the  fire. 

Experiment  solitary  touching  honey  and  sugar, 

848.  Sugar  hath  put  down  the  use  of  honey;  insomuch  as  we 
fcave  lost  those  observations  and  preparations  of  honey  wliich 
the  ancients  had,  when  it  was  more  in  price.  First,  it  seemeth 
that  there  was  in  old  time  tree-honey,  as  well  as  bee-honey ; 
^hich  was  the  tear  or  blood  issuing  from  the  tree :  insomuch 
■w  one  of  the  ancients  relateth,  that  in  Trebisond  there  was 
fconey  issuing  from  the  box-trees  which  made  men  mad.*  Again, 
^  ancient  time  there  was  a  kind  of  honey  which,  either  of  the 
©wn  nature  or  by  art,  would  grow  as  hard  as  sugar,  and  was 
^ot  80  luscious  as  ours.  They  had  also  a  wine  of  honey,  which 
"tiiey  made  thus.  They  crushed  the  honey  into  a  great  quan- 
tity of  water,  and  then  strained  the  liquor ;  after,  they  boiled 
*t  in  a  copper  to  the  half;  then  they  poured  it  into  earthen 
"Vessels  for  a  small  time ;  and  after  tunned  it  into  vessels  of  wood, 
'lud  kept  it  for  many  years.  They  have  also  at  this  day,  in 
Russia  and  those  nortliem  countries,  mead  simple,  which  (well 
^^e  and  seasoned)  is  a  good  wholesome  drink,  and  very  clear, 
^ey  use  also  in  Wales  a  compound  drink  of  mead,  with  herbs 
^d  spices.     But  meanwhile  it  were  good,  in  recompence  of 

'  Artiit.  Mirab.  1 7.  The  honey  was  inaile  from  box ;  that  is,  apparently,  by  bees 
*bieb  frd  on  the  box  flower.  There  is  no  authority  for  saying  that  it  iMued  flrum 
tttbox  tree. 
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tlmt  Wtt  Imvo  Uwt  ill  honey,  Uicre  were  brought  in  use  a  «fii»- 
M«Ni«/.  (Ii>r  i»i>  wo  limy  call  it)  though  without  any  luiztuie stall 
of  hrtiioy  I  rtiul  to  brow  it,  and  keep  it  stale,  as  they  use  meid: 
tW  oorhlluly.  thou|th  it  would  not  be  so  abstersiye,  and  qwiuiig, 
uiul  ^olwilvi*  a  driuk  as  mead :  yet  it  will  be  move  grateful  t» 
tho  «toiuMoh«  and  ittoi»  lenitive,  and  fit  to  be  used  in  «htfp 
dWast^t  tWwe*<K>Uiat  the  use  of  sugar  in  hecr  and  ale  btfk 
)S\khI  ^AVotA  in  »uoh  ease«.^ 


i^'jff^riimmt  mli$mf^  $$mtlkmf  Afjbtfr  mH  ff  Imp 
«^SL  ]i  U  wjv,\n^  by  the  ancients^  that  Ane  wns  a  kind  rf 
«ilv^  ia  sv.^w^  |4ao<^  which  wvukl  pe&h  alnnil  as  whxSe  asi 
bk%ht  d^  $tt\^r.^  Awl  ^«t  thffw  ««  in  India nland  ef  l» 
^kXrh  V^^^^  |\J&tWd>  vX'dU  ^-azw  Ke  £K«med  mw  soii 
Tl^w^  hs  ^ht^  »Jft9«TaI  uxif  ^  Ws  1  sn  ii.Hi%cjGdLwktkr 
haxv^  ^^^Hjk'i^^N   tvdab^i  wiec;iA$^  «hBc&  wir  cmBi  hase 

%lkH*  |Hc>-  sviiiitf  V  :wsch  a  iuiga^ga  a»  secvsdk  dw  sr&otj 

vV.    r^v»v    i^>t?    Kvit  :?/a*iu   .-jf^aiti   .>nnt!nc»  xnaisc  ean 

iK%:    ***'    --i'   >t.\f"      wivi     M\  lui-:*!    'i-u   nrii  *iie  -snn.  laria 

.«.'    M.,  **/*^  .**.     o:  .^v^.'  •#     vtm.r**Mt    'ft»    iA^:mni     f  Ifer  v3MSMr  V  iiiir> 
>v   .  .        .    '    .vi.      -i^-attu^-fi^    ^n::.ni:si.*        •':      M2UC^!e    "iklSr    ttlT'^Tdl 


»     -    w  .  -    >v;  „  -■.  "Ti^     r-lM.      \^\*    ^V-.'?*'         -i>l.    aUXT 

>.  ..    .  .»'»         «-      '^vci*     -•«**     ^-^-t      ti-"r.    ^iTi'-e  .     3iWXr  r^ 
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tdowr  hair  and  feathers ;  and  dryness  turneth  thorn  grey  and 
^hitei  now  hair  in  age  waxeth  drier;  so  do  feathers.  As 
for  feathers,  after  moulting,  they  are  young  feathers,  and  so 
in  one  as  the  feathers  of  young  birds.  So  the  beard  is  younger 
tbsn  the  hair  of  the  head,  and  doth  (for  the  most  part)  wax 
boar  kter.  Out  of  this  ground  a  man  may  devise  the  means 
)f  alti^ring  the  colour  of  birds,  and  the  retardation  of  hoar  hairs. 
But  of  this  see  in  the  fifth  experiment 

Experiment  solitary  touching  the  differences  of  living  ereaeures^ 

male  and  female, 

852.  The  difference  between  male  and  female,  in  some 
sreatnres,  is  not  to  be  discerned,  otherwise  than  in  the  parts  of 
generation:  as  in  horses  and  mares,  dogs  and  bitches,  doves 
he  and  she,  and  others.  But  some  differ  in  magnitude,  and 
that  diversly ;  for  in  most  the  male  is  the  greater;  as  in  man, 
pheasants,  peacocks,  turkeys,  and  the  like :  and  in  some  fow«  as 
b  hawks,  the  female.  Some  differ  in  the  hair  and  feathers, 
both  in  the  quantity,  crispation,  and  colours  of  them ;  as  hc- 
lions  are  hirsute,  and  have  great  manes :  the  shos  arc  smooth 
like  cat*?.  Bulls  are  more  crisp  upon  the  forehead  than  cows ; 
the  peacock,  and  pheasant-cock,  and  goldfinch-cock,  have 
[rlorious  and  fine  colours :  the  hens  have  not  Generally  the 
hes  in  birds  have  the  fairest  feathers.  Some  differ  in  divers 
features :  as  bucks  have  horns,  does  none ;  rams  have  more 
wreathed  horns  than  ewes ;  cocks  have  great  combs  and  spurs, 
hens  little  or  none ;  boars  have  great  fangs,  sows  much  less  ; 
the  turkey-cock  hath  great  and  swelling  gills,  the  hen  hath 
less:  men  have  generally  deeper  and  stronger  voices  than 
Women.  Some  differ  in  faculty  ;  as  the  cocks  amongst  singing- 
birds  are  the  best  singers.  The  chief  cause  of  all  these  (no 
doubt)  is,  for  that  the  males  have  more  strength  of  heat  than 
the  females ;  which  appeareth  manifestly  in  this,  that  all  young 
creatures  males '  are  like  females ;  and  so  are  eunuchs,  and  gelt 
creatures  of  all  kinds,  liker  females.  Now  heat  causeth  great- 
iJess  of  growth,  generally,  where  there  is  moisture  enough  to 
Work  upon :  but  if  there  be  found  in  any  creature  (which  is 
^n  rarely)  an  over-great  heat  in  proportion  to  the  moisture, 
in  them  the  female  is  the  greater ;  as  in  hawks  and  sparrows. 

'  That  it,  youDg  male  creatures.      So  we  have  merchanti  sh-anytii'^  Uiiim  /.;•  t.f.^t. 
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('Jknd  if  till?  Iient  Iw  balanrcJ  with  th«  mois-tnw,  iben  ili«fe<| 
D  (liffrn'ticc  to  be  scon   brtir*«B    taale  KOii 

f  iontitncM  of  hoi^va  kdJ  dog«.     We  «e  »lso  th»t  ibe  1 
earn  Kml  oow«.  for  tb«  must  put,  are  Ui^«r  Uiaa  1 
wliH-h  U  c*i»(«l  t^r  abatMJbMie  of  moiMtire, «  "  ~  ~ 
nf  Ui«  hvl\  fiuirtii.     Asaitt,  b«st  oauMlk  fi 
liou ;  sad  so  likewiM  be*rd«  ta  bt*.     It  al 
moMtUK.  whk-li  want  of  beat  cutBot  ezpd ;  and  Ail  ' 
caiLre  of  lite  iKaatr  and  Tarietr   of  (cathns.     -Agiaa, 
dollt  put  li«tb  Btaar  exere^orDcn^  and  nadh   soGd  ■ 
vkich  waat  uf  beat  oumoc  do :  and  tU*  w  Am  ramx  of  I 
aad  of  the  gnatneM  of  tbem ;  and  uf  the  greabMai  «r  d«  I 
and  9pni«  of  eocts  giUs  of  taAvj-oxkst  wmi  ftwgi  «f  hM 
Heat  abo  ditaledl   tbe  prpe«  ud  ocvaos.  wfckfc  ranBWt 
jteopaeaa  of  the  voice.     A^^n.  heat  lefiaetk  ibe  ^anb^' 
Ikat  Tiiamh  the  cock  kogia^-lwd  to  excel  tW  k^ 


833.  There  be  Aahoi  gtaatar  tbaa  any  bcarti ; 
i»  lar  i^remter  iban  ibe  elephant:  aiat  hiiinirn  af*  (gencol 
^rcaijec  ibaa  birds.  For  febm.  the  cause  imj  be.  tkac  I 
tb«v  live  Qi/t  in  tfae  air.  tbov  ha,Te  nut  tbor  axMriaia 
and  auaited  hy  the  air  uid  jun-bcatna.  Also  tbey  mot 
ia  a  iuaaii«r.  and  are  supiMirtcd  it*  tbe  waiert  whereas 
and  labour  ijo  coobume.  A«  lur  ibe  ^nmaem  o(  bcMt 
ibiui  qf  bink,  it  i«  ua(Ke<i.  fnt  ibat  beasts  to^  bm^er  tiaw 
iba  womb  than  birds,  ami  du:t«  ouuri^  ami  grw  ;  w) 
binla,  after  tbe  egg  laid,  there  is  nu  tiirther  growtb  or 
nteat  from  tbe  teuale;  &r  the  ditlii^  doib  vivifir,  and  4 
aourwb. 

ExperitiMtit  mtHlftry  ftnacAi'ay  tsaamitim  \\fj\  ■  Ji 
(S54.  We  bave  partly  tottdud  before  tbe  means  of 
fruib  niibDut  cureifr  or  sunw^^  .Vnd  diis  we  odd  fbrtheiv 
tile  caiuc  iBiut  bu  ubuudaiKe  uTnioi^ture;  fur  that  ibe  ooiai 
atune  arc  uuale  >if  a  dry  sap:  and  oe  Me  that  it  i>  pmolik  tP 
lauke  a  tree  put  iurib  nuly  la  blcMttODi,  witbuut  &tut;  v  ia 
dberries  with  Uoubli*  dowers:  mucli  mons  into  truit  wiihun' 
K  or  ourea.  It  is  reported,  Ifaat  a  ^iq  uf  on  apple,  gnfii<t 
.  BpQO  a  colewon-fttalk,  Mrodaih  forth  a  j^rewt  appla  nitbiMfc* 
Kure.     It  is  not  milikiily  lUat  if  the  innani  ptih  .J'  a  trw  «<g 
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taiken  out,  so  that  the  juice  came  only  by  the  bark>  it  wouM 
work  the  effect.  For  it  hath  been  observed  that  in  pollariU,  if 
the  water  get  in  on  the  top,  and  they  become  hollow,  they  put 
fnrth  the  more.  We  add  also,  that  it  is  delivered  for  certain  by 
some,  that  if  t':e  scion  be  grafted  the  small  end  downwards,  it 
will  make  firuit  have  little  or  no  cores  and  stones. 

Experiment  solitary  touching  the  melioration  of  tobacco. 

855.  Tobacco  is  a  thing  of  great  price,  if  it  be  in  rocpieat : 
bt  an  acre  of  it  will  be  worth  (as  is  affirmed)  two  hundred 
ponnds  by  the  year  towards  charge.'  The  charge  of  nmkin<ic 
Ae  ground  and  otherwise  is  great,  but  nothing  to  the  profit. 
Bot  the  English  tobacco  hath  small  credit,  as  being  too  dull  and 
ttrthy  :  nay,  the  Virginian  tobacco,  though  that  bo  in  a  hotti»r 
dimate,  can  get  no  credit  for  the  same  caunc :  so  that  a  trial 
to  make  tobacco  more  aromatical,  and  better  concocted,  Iutc  in 
England,  were  a  thing  of  great  profit.  Some  have  gone  about 
to  do  it  by  drenching  the  English  tobac*co  in  a  decoi^tiou  or  in* 
fusion  of  Indian  tobacco ;  but  those  are  but  soi)hiHticati(>nrt  and 
toys ;  for  nothing  that  is  once  perfect,  and  hath  run  his  race,  (Mm 
receive  much  amendment.  You  must  ever  resort  to  Uio  bt*- 
ginnings  of  things  for  melioration.  The  way  of  maturation  of 
tobacco  must,  as  in  other  plants,  be  from  the  heat  cither  of'  \\\i\ 
earth  or  of  the  sun:  we  see  some  leading  of  this  in  nuink- 
melons;  which  are  sown  upon  a  hot-bed,  dunged  b('h)w,  upon  a 
bank  turned  upon  the  south  sun,  to  give  heat  by  reflexion ; 
bud  upon  tiles,  which  increaseth  the  heat:  and  covered  with 
Btraw  to  keep  them  from  cold.  They  remove  thctn  alno,  whieh 
tddeth  some  life:  and  by  these  helps  they  become  as  good  in 
England,  as  in  Italy  or  Provence.  These,  and  the  like  nicuuiH, 
may  be  tried  in  tobacco.  Inquire  also  of  the  Ht(?eping  of 
foots  in  some  such  liquor  as  may  give  them  vigour  to  put  forth 
rtrong. 

Experiment  solitary  touching  several  heats  working  the  same 

effects, 

856.  Heat  of  the  sun  for  the  maturation  of  fruits  ;  yea,  and 
the  heat  of  vivification  of  living  creatures;  arc  l>oth  represented 

'  In  France  the  avenge  yield  of  a  hectare  *«f  toliMcrri  wm.  In  IM4I,  llHr»  kilo, 
trammes  (Boussln^aalt,  Economie  Rurale.  vol.  i.  p.  43.'y.;.  whirh  U  «tM»iit  «'f|iiivnlitit 
tn  loss  pounds  the  acre.  At  this  rate  the  price  In  Bac/n't  Unie  niiMl  liavr  iMfii 
about  3«   9<2.  a  pound. 
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and  fliiiipliod  by  tlic  hent  of  fire;  and  likewise  the  hpata  of  the 
aiin>  and  liii",  air  represented  one  liy  the  other.  Trees  set  npna 
the  biieka  of  chimneys  do  riiH?u  fruit  sooner.  Vines  tliat  li»Te 
been  drawn  iu  at  tlie  window  of  a  kitchen,  have  stat  fortk 
grapes  rijw  a  monlli  at  least  before  others.  Stoves  at  the  back 
nf  walls  bring  forth  oran^ea  here  with  u;?.  Eggs,  as  is  repiineJ 
by  Rom^.  have  been  hatrhed  in  the  warmth  of  an  oven.  It  it 
repnrUtI  by  the  anci<:nt9.  that  the  nstricji'  layeth  her  tggs  undtt 
mill),  where  the  heat  of  the  sun  discloseth  them.* 

Kxprriment  fio/iforj/  tottehinff  neellinff  and  dilatation  in  koiliiig. 

857.  Barley  in  the  boiling  ^wellrth  not  much;  vbat 
ewclleth  more  * ;  rice  extrc^mcly ;  ins<.>niuch  as  a  qnaiter  of. 
{tint  (unlxtile*])  will  arise  to  a  pint  bcnled.  The  canae  (I 
(iwibl)  is,  fiir  titat  the  more  close  and  compact  lire  body  ia.tl 
store  it  will  dilate :  now  barley  is  the  mo^t  hollow  ;  «Ul 
more  tmlid  than  that ;  and  rice  mo^  8oIid  of  alL  It  may  I 
also  that  sonie  bodies  have  a  kind  of  lentonr,  and  dkvc  il 
perlibly*  nature  thxn  otherf ;  as  we  eee  it  evident  in  coloraaai 
for  a  small  <]nnntity  of  safli-on  will  tisM  more  than  a  verygtM 
quantity  of  brasil  or  wine. 

E^rperimfnl  S'llilary  towdung  the  duleoration  qfjrviu. 

858.  Fniit  groweth  sweet,  by  rolling,  or  preasii^  ibfl 
gently  with  iHe  band;  as  rolling  pears,  damascenes,  &&:  1 
Tott^nnese ;  as  medlars,  services,  aloee,  bep>^,  &c. :  by  time;  1 
«})plee,  wardens,  pnmegmnaie*.  &c. :  by  certain  special  nul 
miiong ;  as  by  laying  then  in  hay,  straw,  &c. ;  and  by  fire;  \ 
in  masting,  i^lewing,  baking,  fta.  The  cause  of  the  aweeta 
\xv  r-iling  and  pressing,  is  emnllition,  which  they  |m»iierlyi| 
dnry  ;  as  in  beating  nf  slAck-tisli,  flesh,  &c. :  by  ruttennea^i 
for  that  the  spirits  of  the  fruit  by  putrefaation  gather  heat,  I 
thi'rrby  digest  the  harder  part ;  for  in  all  pntre tactions  theiei 
a  «l«grT>o  of  hear :  by  time  and  keeping,  is  because  the  qiiii 

■   Pitrif*,  In  rtif  tiHclniil. '    S- 
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of  the  body  do  ever  feed  upon  the  tangible  parts^  and  attenuate 
tiiem:  bj  several  maturations  is,  by  some  degree  of  beat :  and 
bf  fire  is,  because  it  is  the  proper  work  of  heat  to  refine  and 
Id  incorporate ;  and  all  sourness  consisteth  in  some  grossness 
of  the  bodj ;  and  all  incorporation  doth  make  the  mixture  of 
the  body  more  equal  in  all  the  parts ;  which  ever  induceth  a 
mihler  taste. 

Experiment  solitary  touching  flesh  edible  and  not  edible. 

859.  Of  fleshes,  some  are  edible;  some,  except  it  be  in 
fiunine,  not.  For  those  that  are  not  edible,  the  cause  is,  for 
that  thej  have  commonly  too  much  bitterness  of  taste ;  and 
Aerefore  those  creatures  which  arc  fierce  and  choleric  are  not 
edible ;  as  lions,  wolves,  squirrels,  dogs,  foxes,  horses,  &c.  As 
for  kine,  sheep,  goats,  deer,  swine,  coneys,  hares,  &c.,  we 
we  they  are  mild  and  fearful.  Yet  it  is  true  that  horses, 
which  are  beasts  of  courage,  have  been  and  are  eaten  by  some 
nations ;  as  the  Scythians  were  colled  Hippophagi ;  and  the 
Chineses  eat  horse-fiesh  at  this  day ;  and  some  gluttons  have 
used  to  have  colts -fiesh  baked.  In  birds,  such  as  arc  carni- 
▼orae,  and  birds  of  prey,  are  commonly  no  good  meat ;  but  the 
reason  is  rather  the  choleric  nature  of  those  birds,  than  their 
feeding  upon  flesh  :  for  puets,  gulls,  shovellers,  ducks,  do  feed 
upon  flesh,  and  yet  are  good  meat;  and  wc  see  that  those 
Krds  which  are  of  prey,  or  feed  upon  flesh,  are  good  meat  when 
they  are  very  young ;  as  hawks,  rooks  out  of  the  nest,  owls, 
&c  Man's  flesh  is  not  eaten.  The  reasons  are  three  :  first, 
l)ecause  men  in  humanity  do  abhor  it :  secondly,  because  no 
living  creature  that  dieth  of  itself  is  good  to  eat :  and  there fon» 
the  cannibals  themselves  eat  no  man's -flesh  of  those  that  die 
of  themselves,  but  of  such  as  are  slain :  the  third  is,  because 
there  must  be  generally  some  disparity  between  the  noiirish- 
nient  and  the  body  nourished  ;  and  they  must  not  be  over-nour, 
or  like :  yet  we  see  that  in  great  weaknesses  and  consump- 
tions, men  have  been  sustained  with  woman's  milk ;  and 
ficinus  fondly  (as  I  conceive)  adviseth,  for  the  prolongation 
of  life,  that  a  vein  be  opened  in  the  arm  of  some  wholesome* 
young  man,  and  the  blood  to  be  sucked.'  It  is  snid  thnt 
'itches  do  greedily  eat  man's  flesh  ;  which  if  it  he  true,  be^^icifH 

'  Fic'inu?,  D<*  vita  proifiicrnd;!.  ii.  If. 
VOL.  II.  S  S 
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a  devilish  appetite  in  them,  it  is  likely  to  proceed  for  tint 
man's  flesh  may  send  up  high  and  pleasing  in^ursy  wUdi 
may  stir  the  imagination ;  and  witches'  felicity  is  cinefly  in 
imagination,  as  hath  been  s^d. 

Experiment  solitary  touching  the  salamander, 

860.  There  is  an  ancient  received  tradition  of  the  salamander, 
that  it  liveth  in  the  fire,  and  hath  force  also  to  extinguish  de 
fire.  It  must  have  two  things,  if  it  be  true,  to  this  operation' 
the  one  a  very  close  skin,  whereby  flame,  which  in  the  midrtis 
not  so  hot,  cannot  enter ;  for  we  see  that  if  the  palm  of  tk 
hand  be  anointed  thick  with  white  of  egg,  and  then  aqnt 
vitsB  be  poured  upon  it  and  inflamed,  yet  one  may  endure  tke 
flame  a  pretty  while.  The  other  is  some  extreme  cold  aod 
quenching  virtue  in  the  body  of  that  creature,  which  chokeA 
the  fire.  We  see  that  milk  quencheth  wild-fire  better  tto 
water,  because  it  entereth  better. 

Experiment  solitary  touching  the  contrary  operations  of  time  up^ 

fruits  and  liquors, 

861.  Time  doth  change  fruit,  (as  apples,  pears,  pom^ranata^ 
&c.)  from  more  sour  to  more  sweet :  but  contrariwise  liquor^ 
(even  those  that  are  of  the  juice  of  fruit,)  from  more  sweet  to 
more  sour;  as  wort,  must,  new  verjuice,  &c.  The  cause  is,  tb 
congregation  of  the  spirits  together :  for  in  both  kinds  tke 
spirit  is  attenuated  by  time ;  but  in  the  first  kind  it  is  mort 
diffused,  and  more  mastered  by  the  grosser  parts,  which  tlie 
spirits  do  but  digest;  but  in  drinks  the  spirits  do  reign, tf' 
finding  less  opposition  of  the  parts,  become  themselves  mo^ 
strong;  which  causeth  also  more  strength  in  the  liquor;  soA 
as  if  the  spirits  be  of  the  hotter  sort,  the  liquor  becometh  ap^ 
to  burn :  but  in  time  it  causeth  likewise,  when  the  higk«^ 
spirits  are  evaporated,  more  sourness. 

Experiment  solitary  touching  blows  and  bruises, 

862.  It  hath  been  observed  by  the  ancients  that  plate? « 
metal,  and  especially  of  brass,  applied  presently  to  a  blow,  ^ 
keep  it  down  from  swelling.*  The  cause  is  repercussion,  wiw" 
out  hmnectation  or  entrance  of  any  body:  for  the  plate h»^ 
only  a  virtual  cold,  which  doth  not  search  into  the  hnrt; 
whereas  all  plaisters   and  ointments   do   enter.      Surely  tW 

>  Ari«t.  Prob.  ix.  10. 
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ctwe  diat  blows  and  bruisea  induce  swellinga  is,  for  tbiit  tlic 
tpirib  resorting  to  succour  the  part  thiit  Inboureth,  draw  aliw 
(lie  humours  with  them  ;  for  we  eee  that  it  ie  not  the  rcpulso 
ud  Uie  return  of  the  humour  in  the  part  struckcn  that  causetli 
it;  for  that  gouta  and  tooth-achea  cause  swelling,  where  liii^ra 
ie  no  percussion  at  all. 

ExptrimcHt  solitary  touching  the  orrice  root. 
S63.  The  nature  of  the  orrice  rout  is  almoat  singular ;  for 
tltere  are  but  few  odoriferous  root^ ;  and  in  those  that  are  in 
laj  degree  aweet,  it  is  but  the  same  uwcotnesH  with  the  wihhI 
orleaf :  but  the  orrice  is  not  sweet  !u  the  leaf:  neitlier  is  tho 
flower  anything  so  sweet  as  the  root  Tho  root  scemeth  to 
hm  a  tender  dainty  heat ;  which  when  it  comotli  above  ground 
lothe  son  and  the  air,  vanisheth:  fur  it  is  u  ^rcnt  uiulliiicr ; 
ud  hath  a  smell  lilce  a  violet. 

Experiment  solitary  touching  the  compression  of  lifunrs. 
854.  It  hath  been  observed  by  tho  ancients  that  u  preat 
t«see]  full,  drawn  into  bottles,  and  then  the  liijuor  put  iigaiii 
into  the  vessel,  will  not  fill  the  vessel  aji;iiin  so  full  as  it  was,  but 
that  it  may  take  in  more  liquor :  and  lliat  tliis  holdetli  inoru  in 
wine  than  in  water.'  The  cause  may  bo  trivial;  namely,  by 
llie  expence  of  tlie  liquor,  in  regard  some  may  stick  to  tho 
(ides  of  the  bottlca :  but  there  may  bo  a  cause  more  «ubtiIo ; 
vhich  is,  tliat  the  liquor  in  the  vessel  is  not  so  miicli  cuiii- 
pressed  as  in  the  hottle ;  because  in  the  vessel  tlie  lii(Uor 
neetetb  with  liquor  chiefly  ;  but  in  the  bottles  a  small  <|uantity 
of  liquor  meeteth  with  llie  aides  of  the  bottles,  which  comprcsa 
it  so  that  it  doth  not  open  again. 

Experiment  solitary  touching  the  worhiriq  nf  truter  upon  nir 
contiguous. 

8fi5.  Water  being  contiguous  with  air,  cooleth  it,  but 
moistcneth  it  not,  except  it  vapour.  The  cause  is,  for  that 
heat  and  cold  have  a  virtual  transition,  without  communica- 
tion of  substance;  but  moisture  not:  and  to  all  maiiefiiction 
there  ia  required  an  imbibition:  but  where  the  bodies  are  ol 
Rich  several  levity  and  gravity  as  they  mingle  not,  tlicre  can 


r 


no  iml)ilutioii.     Atiil  tJiervrore  nil  likcwUe  liulhutbe 
tito  wntcr,  without  oommixiure:  and  a  drop  of  viler 
ding  awUtljr  over  a  ■traw,  or  smooth  bodjr,  wettetli  not 

R^firrimttml  anlitury  lotieAiitff  tht  nattin  of  air. 
StUt.  SMi^itiM  ii^l)t»,ym.  iukI  brisbt  uMMtiaiutK  Digfats,ifv  : 
w»Mpr  lh*n  oktudr  ni};ht».     ITt*  I'wuj*  i*.  the  dirn^s  tu>d  fac 
lu<««  \>t  i)n>  Kir.  which  thereby  lwc>4aelh  luare  pteitu^  utd  cbrp;   j 
$»A  ii»wf«n  ftvtkl  owtitK'Bts  uv  coUcr  tkui  ' '     ~ 
ftur  thr  imvut,  (V^t^  it>^-tf  iodiiKth  the  ur  to 
wWn  ii  Khtnvth  tur^t,  il  m^ui^  tW  air  »  dry.     AIm  da« 
4^  M  w«nM(«-  tlv^D  vif^M  kir :  wUck  ( ii  m»x  }>e)  m^  tat  ^bu  At 
tnw  nmiw  of  oaU  »  «■  cx|«rMxm  6««  the  ^aW  «f  ^  aad, 
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VIO.  Pore-blind  men  see  best  in  tlie  dimmer  lights;  tind 
Glewiae  have  tlieir  sight  stronger  nenr  hand,  tliou  tlioso  tliat 
lire  not  pore-blinil ;  and  can  read  and  vrrite  smaller  lottor*. 
ThecAUse  is,  for  that  the  spirits  visual,  in  thiue  ihat  arc  [Hirc- 
'iliod,  are  thinner  and  rarer  tJian  in  others :  and  therefore  the 
greater  light  dispersetli  ihcm.  For  the  sanie  cause  thoy  need  oon- 
but  being  contracted,  are  more  strong  than  the  viaual 
<ptrit8  of  ordinary'  eyes  are  :  as  when  we  see  thr<tii}(h  ft  level 
tie  sight  b  the  stronger ;  and  so  is  it  when  you  gather  the  eye- 
Kds  Bomewhat  close ;  and  it  is  commonly  seen  in  those  that  are 
pore-blind,  tliat  they  do  much  gather  ihe  eyo-lida  togetlior. 
lot  old  men,  when  they  would  see  to  read,  put  the  [uiper  some- 
what afar  off;  the  cause  is,  for  that  old  men's  spirits  visual, 
Contrary  to  those  of  pore-blind  men,  unite  not  but  when  tlie 
u'lject  is  at  some  good  distance  from  their  eyes. 

871,  Men  see  better,  when  their  eyes  are  over  against  the 
cui  or  a  candle,  if  they  put  their  hand  a  little  before  their 
eyes.  The  reason  is,  for  that  the  glaring  of  the  sun  or  the 
oindle  doth  weaken  the  eye  ;  whereas  the  light  oircumfu«od  Itt 
enongh  for  the  perception.  For  we  see  that  an  over-liglil 
I  Qaketh  the  eyes  dazzle ;  insomuch  n»  perpetual  looking  ug^nsl 
Itlie  sun  would  cause  blindness.  Again,  if  men  come  out  of  u 
l^rest  light  into  a  dark  room ;  and  contrariwise,  if  they  come 
torn,  of  a  dark  room  into  a  light  room ;  they  seem  to  Iiave  a  mist 
|nefca%  their  eyes,  and  see  worse  than  they  shall  do  alter  they 
PlaTe  stayed  a  little  while  either  in  the  light  or  in  the  dark. 
ijThe  cause  is,  fur  that  the  spirits  visual  are,  upon  a  sudden 
Change,  disturbed  and  put  out  of  order;  and  till  they  lie  recol- 
fccted,  do  not  perform  their  function  well.  For  when  they 
Kre  much  dilated  by  light,  ihey  cannot  contract  suddenly  ;  and 
*»hen  they  are  much  contracted  by  darkness,  they  cannot  dilate 
feuddeuly.  And  excess  of  both  these  (that  is,  of  the  dilatation 
tnd  contraction  of  the  spirits  visual),  if  it  be  long,  destroyeth 
Uie  eye.  For  as  long  looking  c^ainst  the  sun  or  fire  hurteth 
^e  eye  by  dihitation ;  so  curious  painting  in  sm.ill  volumes, 
»nd  reading  of  small  letters,  do  huri  the  eye  by  contraction. 

S72.  It  hath  been  observed  that  in  anger  the  eyes  wax  red; 
|u<l  in  blushing,  not  the  eye^,  but  the  ears,  and  the  partA 
;lieliind  them.  The  cause  is,  fur  that  in  anger  the  spirit^i 
jucend  and  wax  eager:  which  is  most  easily  seen  in  the  eyes, 
use  thev  are  translucid  :  though  williai  it  makcth  bciih  ihc 
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cheeks  and  the  gills  red ;  but  in  bluehiiig,  it  is  true  the  spini 
oeccnd  likewiee  to  succour  both  the  eyes  and  the  face,  wh' 
are  the  parts  that  labour ;  but  then  they  are  repulsed  by  I 
eyes,  for  that  the  eyes,  in  shame,  do  put  back  the  spirils  tJ 
a»cend  to  them,  as  unwilling  to  look  abroad:  for  no  man 
that  passion  doth  look  strongly,  but  dejectedly ;  and  tl 
repulsion  from  the  eyes  diverteth  the  spirits  and  heat  more 
the  ears,  and  tlie  parts  by  them. 

873.  The  objects  of  the  sight  may  cause  a  great  pleasi 
and  delight  in  the  spirits,  but  no  pmn  or  great  offence ;  exwp 
it  be  by  memory,  as  hath  been  said.  The  glimpses  and 
of  diamonds  that  strike  the  eye ;  Indian  feathers,  that  hii 
glorious  colours ;  the  coming  into  a  fair  garden ;  the  coaui 
into  a  fair  room  richly  furnished ;  a  beautiful  person ;  and  ll 
like ;  do  delight  and  exhilarate  the  spirits  much.  The 
why  it  holdeth  not  in  the  oS'ence  is,  for  that  the  sight  ie 
most  spiritual  of  the  senses ;  whereby  it  hath  no  object  gio 
enough  to  offend  it.  But  the  cause  (chiefly)  is,  for  that  ti 
be  no  active  objects  to  offend  the  eye.  For  liarmonical  roi 
and  discordant  sounds  are  both  active  and  positive:  so  m 
sweet  smells  and  stinks:  so  are  bitter  and  sweet  in  tastes 
are  over-hot  and  over-cold  in  touch :  hut  blackness  and  daA 
ncsa  are  indeed  but  privatives ;  and  therefore  have  little  or  i 
activity.     Somewhat  they  Jo  cuntristate,  but  very  Utdc 

Experiment  tolilary  louehinp  the  colour  of  the  sea  or  other 

8T4.  Water  of  the  sea.  or  otherwise,  looketh  blacker  wh« 
it  is  moved,  and  whiter  when  it  resteth.'  The  cause  is,  ( 
that  by  means  of  the  motion,  the  beams  of  light  pass  sA 
straight,  and  therefore  must  be  darkened :  whereas,  when  I 
resteth,  the  beams  do  pass  straight.  Besides,  splendour  h 
a  degree  of  whiteness  -,  especially  if  there  be  a  little  rep« 
sion :  for  a  looking^Ia^  with  the  steel  behind,  looketh  whiK 
than  glass  simple.  This  experiment  deserveth  to  be  drirtB 
farther,  in  trying  by  what  means  motion  may  hinder  rigl 

Experiment  solitary  touching  ihell-^tk. 

675.  Sbell-fisb  have  been  by  swne  of  the  ancients  eomptfw 

uul  sorted  with  the  iosecta';  but  I  see  no  reason  why  1^ 
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ould;  for  they  have  male  and  female  as  other  fish  have: 
dther  are  they  bred  of  putrefaction ;  especially  such  as  do 
OYe.  Nevertheless  it  is  certain  that  oysters  and  cockles  and 
assies,  which  move  not^  have  no  discriminate  sex.  Qucere, 
what  time,  and  how  they  are  bred?  It  seemeth  that  shells 
*  oysters  are  bred  where  none  were  before ;  and  it  is  tried, 
at  the  great  horse-mussle  with  the  fine  shell,  that  breedeth 
ponds,  hath  bred  within  thirty  years:  but  then,  which  is 
range,  it  hath  been  tried,  that  they  do  not  only  gape  and 
tut  as  the  oysters  do,  but  remove  from  one  place  to  another. 

Experiment  solitary  touching  the  right  side  and  the  left. 

876.  The  senses  are  alike  strong  both  on  the  right  side  and 
1  the  left;  but  the  limbs  on  the  right  side  are  stronger.^ 
he  cause  may  be,  for  that  the  brain,  which  is  the  instrument 
f  sense,  is  alike  on  both  sides ;  but  motion  and  abilities  of 
loving  are  somewhat  holpen  from  the  liver,  which  lieth  on 
le  right  side.  It  may  be  also,  for  that  the  senses  are^  put  in 
Kercise  indifferently  on  both  sides  from  the  time  of  our  birth ; 
at  the  limbs  are  used  most  on  the  right  side,  whereby  custom 
elpeth ;  for  we  see  that  some  are  lefb-handed ;  which  are  such 
s  have  used  the  left  hand  most. 

Experiment  solitary  touching  frictions.'^ 

877.  Frictions  make  the  parts  more  fleshy  and  full;  as  we 
e  both  in  men,  and  in  currying  of  horses,  &c.  The  cause  is, 
r  that  they  draw  greater  quantity  of  spirits  and  blood  to  the 
irts :  and  again,  because  they  draw  the  aliment  more  forcibly 
om  within :  and  again,  because  they  relax  the  pores,  and  so 
ake  better  passage  for  the  spirits,  blood,  and  aliment :  lastly, 
(cause  they  dissipate  and  digest  any  inutile  or  excrementitious 
oisture  which  lieth  in  £he  flesh ;  all  which  help  assimilation, 
rictions  abo  do  more  fill  and  impinguate  the  body,  than 
lercise.  The  cause  is,  for  that  in  frictions  the  inward  parts 
e  at  rest ;  which  in  exercise  are  beaten  (many  times)  too 
uch :  and  for  the  same  reason  (as  we  have  noted  heretofore) 
lUey-slaves  are  fat  and  fleshy,  because  they  stir  the  limbs 
ore,  and  the  inward  parts  less. 

ich  ihell-flih  form  one,  and  insects  another.   See  Arist.  De  Part  Animal,  iv.  5.  1.; 
d  compare  Cardan,  De  Rer.  Variet 

I  Ariit  Prob.  xzzi.  18.    Hippocrates  asserts  the  contrary.  -^ 

'  See  Arlst  Prob.  xxxviL  9.  and  6. 
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Experinunt  aolitary  touching  globet  appearing  Jiat  at  itutanttf. 

878.  All  globes  afar  ofF  appear  flat,'  The  cause  is,  for  that 
distance,  being  a  secondary  object  of  eight,  is  not  otherwise 
discerned  thuB  by  more  or  loss  light :  which  disparity  when  it 
cannot  be  discerned,  all  seenietb  one ;  as  it  is  (generally)  in  ob- 
jects not  distinctly  discerned ;  for  so  letters,  if  they  be  so  far 
off  as  they  cannot  be  discerned,  shew  but  as  a  duskish  paper; 
and  all  engravings  and  embossings  (afar  off)  appear  plain. 

Ejrperiment  solitary  touching  shadows. 

879.  The  utmost  parts  of  aliadows  seem  ever  to  tremble.* 
The  cause  is,  for  that  the  little  motes  which  we  eee  in  the  eon 
do  ever  stir,  though  there  be  no  wind ;  and  therefore  those 
moving,  in  the  meeting  of  the  light  and  the  shadow,  from  the 
light  to  tlie  eljadow,  and  from  the  shadow  to  the  light,  do  she* 
Ihb  shadow  to  move,  because  the  medium  movelh. 

Experiment  solitary  touching  the  rolling  anil  breaking  o/thf 

880.  Shallow  and  narrow  seas  break  more  than  deep  >i>J 
large.'  The  cause  is,  for  that,  the  impulsion  being  the  same  in 
both,  where  there  is  greater  quantity  of  water,  and  likewi* 
space  enough,  there  the  water  rolleth  an'l  moveth  both  niof* 
elowly  and  with  a  sloper  ri^e  and  fall :  but  where  tliere  is  ie" 
water,  and  less  space,  and  the  water  dasheth  more  gainst  ib* 
bottom,  there  it  moveth  more  swiftly,  and  more  in  precipce! 
for  in  the  breuking  of  the  waves  there  is  ever  a  precipice. 

Experiment  solitary  touching  the  dulcoration  of  salt  toa^. 

881.  It  hath  been  observed  by  the  ancients  that  salt  waWf 
boiled,  or  boiled  and  cooled  again,  is  more  potable  than  of  itself 
raw :  and  vet  the  taste  of  salt  in  distillations  by  fire  riseth  ootj 
for  the  distilled  water  will  be  fresh.  The  cause  may  be,  for 
that  the  salt  part  of  the  water  doth  partly  rii^e  inco  a  kind 
of  BCnm  on  the  top,  and  partly  goeth  into  a  sediment  in  tiff- 


■  AriiloUc  (Prob.  xrL  T.)  rcmsTki  (hli  Id  lb?  cue  of  ttae  >un  ond  mooi 
a  lumlaous  gEube  ipiwan  unllbmily  brlgbl,  abowt  tbsl  tbt  latrntilr  wlUi  wt 
ndiaW*  vbHc*  u  Ihe  line  of  Ibc  angle  lli  direction  makes  wltb  &  niirmal  to 
■ting  unfMC  Werr  tbli  nnt  ihe  oat,  tbe  brlgbUiHi  wrnilil  tncnue  lodcflall 
Uw  i-CDln  tomtdi  the  cIrcumfcrenL-r. 

•  ArtiL  Prob.  itL  12. 

*  Id.  ib.  ^xilL  I.      And  >c«  Uic  ctcbtwnUi,  twrntlrCh,  and  twentfdnl  pn 
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)m ;   and  so  is  rather  a  separation  than  an  evaporation, 
it  is  too  gross  to  rise  into  a  vapour :  and  so  is  a  bitter 
likewise ;  for  simple  distilled  waters,  of  wormwood  and 
ike,  are  not  bitter. 

eriment  solitary  touching  the  return  of  saltness  in  pits  upon 

the  seashore. 

2,  It  hath  been  set  down  before,  that  pits  upon  the  sea- 
turn  into  fresh  water,  by  percolation  of  the  salt  through 

md :  but  it  is  further  noted  by  some  of  the  ancients  that 
ne  places  of  Africk,  after  a  time,  the  water  in  such  pits 
become  brackish  again.  The  cause  is,  for  that  after  a 
the  very  sands  through  which  the  salt  water  passeth 
ae  salt ;  and  so  the  strainer  itself  is  tincted  with  salt, 
remedy  therefore  is,  to  dig  still  new  pits,  when  the  ol " 
brackish ;  as  if  you  would  change  your  strainer. 

rriment  solitary  touching  attraction  by  similitude  of  suIh 

stance. 

3.  It  hath  been  observed  by  the  ancients  that  salt  water 
lissolve  salt  put  into  it,  in  less  time  than  fresh  water  will 
ve  it.  The  cause  may  be,  for  that  the  salt  in  the  prece- 
water  doth,  by  similitude  of  substance,  draw  the  salt  new 
II  unto  it;  whereby  it  difFuseth  in  the  liquor  more  speedily, 
is  a  noble  experiment,  if  it  be  true ;  for  it  sheweth  means 
ore  quick  and  easy  infusions ;  and  it  is  likewise  a  good 
ice  of  attraction  by  similitude  of  substance.     Try  it  with 

put  into  water  formerly  sugared,  and  into  other  water 
^ared. 

Experiment  solitary  touching  attraction. 

!•  Put  sugar  into  wine,  part  of  it  above,  part  under  the 
;  and  you  shall  find  (that  which  may  seem  strange)  the 
above  the  wine  will  soften  and  dissolve  sooner  than 
within  the  wine.  The  cause  is,  for  that  the  wine  entereth 
)art  of  the  sugar  which  is  under  the  wine  by  simple  infu- 
or  spreading ;  but  that  part  above  the  wine  is  likewise 
1  by  sucking ;  for  all  spungy  bodies  expel  the  air  and 
in  liquor^  if  it  be  contiguous:  as  we  see  it  also  in  spunges 
Mit  above  the  water.     It  is  worthy  the  inquiry,  to  see 
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bow   you  may   make  mure  accurate  iofiieioDB  by  help  of 
traction. 


1 


Experiment  solitary  touching  heat  tinder  earth. 

885.  Water  in  wells  is  warmer  in  winter  than  in  summer  ; 
and  80  air  in  caves.     The  cause  is,  for  that  in  the  hither  parts, 
under  the  earth,  there  ia  a  degree  of  some  heat  (aa  appeareth  ii 
Buli)hur eons  veins,  8:c.);  wliich  shut  close  in  (as  in  winter)  tati 
more ;  but  if  it  perspire  (aa  it  doth  in  summer),  it  la  the  leas.  1 

Experiment  solitary  touching  Jlying  in  the  air. 

886.  It  is  reported  that  auionrrst  the  Leucadians',  in  ani 
time.  uiKjn  a  superstition,  they  did  use  to  precipitate  a 
from  a  high  cliff  into  the  sea  ;  tying  about  him  with  strings,  at 
Slime  dis'tanee,  many  preat  fowls  ;  and  fixing  unto  his  Wy 
divers  feathers,  spread,  to  break  the  fall.'  Certainly  mauy 
birds  of  good  wing  (as  kites,  and  the  like,)  would  bear  upi 
good  weight  as  they  fly ;  and  spreading  of  feathers  thin,  and  ol( 
and  in  great  breadth,  will  likewise  bear  u|)  a  great  weigbti 
being  evea  laid,  without  tilting  upon  the  sides.  The  forth* 
extension  of  this  experiment  for  flying  may  be  thought  upon. 

Experiment  solitary  touching  the  dye  of  searleL 
887-  There  is  in  some  places,  (namely  in  Cephalonia)  a  littl* 
shrub  which  they  cill  holy-oak,  or  dwarf-oak ;  upon  the  \eaff 
whereof  there  riscth  a  tumour  like  a  blister;  which  they  gitlx^ 
and  rub  out  of  it  a  certain  red  dust,  that  converteth  (after  t 
while)  into  wonus,  wliich  tliey  kill  with  wine,  (as  is  reportedj 
when  they  begin  to  quicken :   with  this  dust  they  dye  scarlet' 

Experiment  solitary  touching  malefieiating. 
888.  In  Zant  it  ia  very  ordinary  to  make  men  impoteot  t9 

t  accompany  with  their  wives.  The  like  ia  practised  m  G* 
pony ;  where  it  is  called  nouir  TegHilUUe.  It  is  practiMa 
•Ivftys  upon  the  wedding-day.  And  in  Zant  the  motliaa 
themselvea  do  it,  by  way  of  prevention ;  because  thereby  tlu^' 
liindor  other  chamis.  and  can  undo  their  own.*  It  is  a  thitf 
the  dvil  law  taketh  knowledge  of;  and  therefore  is  of  no  li^ 
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889,  It  is  a  common  experiment,  but  the  cause  is  mistaken. 
Tike  a  pot,  (or  better  a  gliss,  because  therein  you  may  see  the 
iwtion,)  and  set  a  candle  lighted  in  the  bottom  of  a  bason 
of  mter ;  and  turn  the  mouth  of  the  pot  or  glass  oyer  the 
oadle ;  and  it  will  make  the  water  rise.  They  ascribe  it  to  the 
flswing  of  heat ;  which  is  not  true ;  for  it  appeareth  plainly  to 
w  bnt  a.  motion  of  nexe,  which  they  call  ne  detur  vacuum  ; 
w&  it  proceedeth  thus.  The  flame  of  the  candle,  as  soon  as  it 
IB  covered,  being  suffocated  by  the  close  air,  lessencth  by  little 
ud  little :  during  which  time  there  is  some  little  ascent  of 
witer,  but  not  much :  for  the  flame  occupying  less  and  less 
nam,  as  it  lessencth,  the  water  succecdeth.  But  upon  the 
instant  of  the  candle's  going  out,  there  is  a  sudden  rise  of  ■ 
great  deal  of  water:  for  that  the  body  of  the  flame  fiUeth  m 
more  place,  and  so  the  air  and  the  water  succeed.  It  worketl. 
the  same  eifect,  if  instead  of  water  you  put  flour  or  sand  into 
the  bason ;  which  sheweth  that  it  is  not  the  flame'a  drawing 
the  liquor,  as  nourishment;  as  it  is  supposed  ;  for  all  bodies 
are  alike  unto  it ;  as  it  is  ever  in  motion  of  uexe ;  inso- 
inoch  as  I  have  seen  the  glass,  being  held  by  the  hand,  hath 
lifted  up  the  bason  and  aU ;  the  motion  of  nexe  did  so  clasp 
the  bottom  of  the  bason.  That  experiment,  when  the  bason 
Was  lifted  up,  was  made  with  oil,  and  not  with  water:  nevw- 
theless  this  is  true,  that  at  the  very  first  setting  of  the  moulli 
of  the  glass  upon  the  bottom  of  the  bason,  it  draweth  up  tlw 
water  a  little,  and  then  standeth  at  a  stay,  almost  till  tJK 
candle's  going  out,  as  was  said.  This  may  shew  soiue  ml- 
traction  at  first:  but  of  this  we  will  speak  more,  wheu  »t 
handle  attractions  by  heat 

Experimentt  in  consort  touching  the  iiifluenees  of  the  mumm. 

Of  tile  power  of  the  celestial  bodies,  and  wtuii  144V^> 
secret  influences  they  have  besides  the  two  mauit'u»i  tulU- 
ences  of  heat  am)  light,  we  shall  speak  when  wi-  Lwiiili. 
experiments  touchiii|{  lti«  culeatial  bodies:  in«a»wl(ll<  h' 
'will  give  Bome  dire<;ti(Hui  for  more  certain  truJii  iil  t^ 
virtue  and  iiiflu>rnfin>  of  tlio  moon  ;  which  in  uvt  ji^Utt^ 
Mvitghhriur. 
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The    influences   of  the  nmoii  (most  observed)  are  four 
The  drawing  fortli  of  heat ;  the  induciDg  of  putrefaction  ; 
iucrease  of  moisture  ;   the  exciting  of  the  motions  of  sfiirin 

890.  For  the  drawing  forth  of  heat,  we  have  formerly  pro 
s-LTibed  to  take  water  warm,  and  to  set  part  of  it  against  tf 
moon-beamB,  and  part  of  it  with  a  screen  between  ;  and  to  » 
whether  that  which  standeth  exposed  to  the  beams  will  not  cool 
sooner.  But  bccauae  this  is  but  a  small  inter|io»ition,  (thouglt 
in  the  sun  we  see  a  small  shade  doth  much,)  it  were  good  U 
try  it  when  the  moon  shineth,  and  when  the  moon  shineth  n 
at  all ;  and  with  water  warm  in  a  glass  bottle,  as  well  a:*  in 
dish ;  and  with  cinders ;  and  with  iron  red-hot,  &c. 

891.  For  the  inducing  of  putrefaction,  it  were  good  to  tij 
it  with  flesh  or  fish  exposed  to  the  moon-heams,  and  Bgua 
exposed  to  the  air  when  the  moon  shineth  not,  for  the  likl 
time;  to  see  whether  will  corrupt  sooner:  and  try  it  alrt' 
with  capon,  or  some  other  fowl,  laid  abroad,  to  see  whether  it 
will  mortify  and  become  tender  sooner:  try  it  also  with  ioA 
flies,  or  dead  worms,  having  a  little  water  cast  upon  t 
see  whether  wUl  putrefy  sooner.  Try  it  alfio  with  an  npple*. 
orange,  having  holes  made  in  their  tops,  to  see  whether  ™ 
rot  or  mould  sooner.  Try  it  also  with  Holland  cheese,  hnviiil; 
wine  put  into  it,  whether  will  breed  mites  sooner  or  greater. 

892.  For  the  increase  of  moisture,  the  opinion  received  il 
that  seeds  will  grow  soonest ;  and  hwr,  and  nails,  and  hedges 
and  herbs  cut,  &c.,  will  grow  soonest ;  if  they  be  set  or  cut  U 
the  increase  of  the  moon.  Also  that  brains  in  rabbits,  wood- 
cocks, calves,  &c.,  arc  fullest  in  the  full  of  the  moon  :  and  » 
of  marrow  in  the  bnnes ;  and  so  of  oysters  and  cockles,  which 
of  all  the  rest  are  the  easiest  tried,  if  you  have  them  in  pits. 

893.  Take  some  seeds,  or  roots,  (aa  onions,  &c)  and  seC 
some  of  them  immediately  after  the  change ;  and  others  » 
the  same  kind  immediately  after  the  full :  let  them  be  as  lito 
as  can  be;  the  earth  also  the  same  as  near  as  may  be;  aw 
therefore  best  in  pots:  let  the  pots  also  stand  where  i 
or  Bun  may  come  to  them,  lest  the  difference  of  the  weatbd 
confound  the  experiment:  and  then  see  in  what  time  the  mwb 
set  in  the  increase  of  the  moon  come  to  a  cert.-iin  height; 
how  they  differ  irom  those  that  arc  set  in  the  decresM  "^ 
moon. 
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^94.  It  is  like  that  the  brain  of  man  waxeth  moister  and 
{aUer  upon  the  full  of  the  moon ;  and  therefore  it  were  good 
for  those  that  have  moist  brains^  and  are  great  drinkers,  to  take 
Aime  of  lignum  aloes,  rosemary,  frankincense,  &c.,  about  the 
ioU  of  the  moon.  It  is  like  also,  that  the  humours  in  men's 
bodies  increase  and  decrease  as  the  moon  doth ;  and  therefore, 
it  were  good  to  purge  some  day  or  two  after  the  full ;  for  that 
Aen  the  humours  will  not  replenish  so  soon  again. 

895.  As  for  the  exciting  of  the  motion  of  the  spirits,  you 
must  note  that  the  growth  of  hedges,  herbs,  hair,  &c.  is  caused 
from  the  moon,  by  exciting  of  the  spirits  as  well  as  by  increase 
of  the  moisture.  But  for  spirits  in  particular,  the  great  in- 
stance is  in  lunacies. 

896.  There  may  be  other  secret  effects  of  the  influence  of  the 
inoon,  which  are  not  yet  brought  into  observation.  It  may  be, 
tliat  if  it  80  fall  out  that  the  wind  be  north,  or  north-east,  in  the 
full  of  the  moon,  it  increaseth  cold ;  and  if  south,  or  south- 
west, it  disposeth  the  air  for  a  good  while  to  warmth  and  rain ; 
which  would  be  observed. 

897-  It  may  be,  that  children  and  young  cattle  that  are 
hrought  forth  in  the  full  of  the  moon,  are  stronger  and  larger 
than  those  that  are  brought  forth  in  the  wane ;  and  those  also 
which  are  begotten  in  the  full  of  the  moon :  so  that  it  might  be 
good  husbandry  to  put  rams  and  bulls  to  their  female  some- 
what before  the  full  of  the  moon.  It  may  be  also,  that  the  eggs 
laid  in  the  full  of  the  moon  breed  the  better  bird ;  and  a 
Jiumber  of  the  like  effects  which  may  be  brought  into  obser- 
^tion.  Qucere  also,  whether  great  thunders  and  earthquakes 
l>e  not  most  in  the  fiill  of  the  moon. 

Experiment  solitary  touching  vinegar, 

898.  The  turning  of  wine  to  vinegar  is  a  kind  of  putre- 
faction :  and  in  making  of  vinegar,  they  use  to  set  vessels  of 
wine  over  against  the  noon-sun ;  which  calleth  out  the  more 
oily  spirits,  and  leaveth  the  liquor  more  sour  and  hard.  We  see 
ilso,  that  burnt  wine  is  more  hard  and  astringent  than  wine 
unbumt.  It  is  said  that  cider,  in  navigations  under  the  line, 
ripeneth,  when  wine  or  beer  soureth.  It  were  good  to  set  a 
rundlet  of  verjuice  over  against  the  sun  in  summer,  as  they  do 
nnegar,  to  lee  whether  it  will  ripen  and  sweeten. 


\ 
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Experiment  solitari/  touching  creature*  that  sleep  all  lointer. 

899.  There  be  divers  creatures  that  sleep  all  winter ;  ae  iha 
bear,  the  hedge-hog,  the  bat,  the  bee,  &c.  These  all  wai  fM 
when  they  sleep,  and  egeat  not.  The  cause  of  their  fatienii^ 
during  their  sleeping  time,  may  be  the  want  of  assimiUtii^!' 
for  whatsoever  assimilateth  not  to  flesh,  tumetb  either  to  swi 
or  fat.  These  creatures,  for  part  of  their  sleeping  time,  bi 
been  observed  not  to  stir  at  all ;  and  for  the  other  part,  t«  si 
but  not  to  remove.  And  they  get  warm  and  close  places 
sleep  in.  When  the  Flemings  wintered  in  Nova  Zembla',  1 
bears  about  the  middle  of  November  went  to  sleep ;  and  tlm 
the  foxes  began  to  come  forth,  which  durst  not  before.  Itil 
noted  by  some  of  the  ancients,  tliat  the  she-bear  breedeth,  mi 
lieth  in  with  her '  young,  during  that  time  of  rest ;  and  ihat 
bear  big  with  young  hath  seldom  been  seen.^ 

Experiment  solitary  touching  the  generating  of  creaturei  Sy 
copulation  and  by  putrefaction, 

900.  Some  living  creatures  are  procreated  by  copuJatioi 
between  male  and  female;  some  by  putrefaction:  and  ofthii* 
which  come  by  putrefaction,  many  do  (nevertheless)  afterwaid* 
procreate  by  copulation.  For  the  cause  of  both  generatioM! 
first,  it  is  most  certain  that  the  cause  of  all  vivification  i*  I 
gentle  and  proportionable  heat,  working  upon  a  glutinous  ud 
yielding  substance :  for  the  heat  doth  bring  forth  spirit  in  ll 
substance ;  and  the  substance  being  glutinous  producetli  tfll 
effects ;  the  one,  that  the  spirit  is  detained,  and  cannot  bntt 
forth ;  the  other,  that  the  matter  being  gentle  and  yielcUi^ 
is  driven  forwards  by  the  motion  of  the  spirits,  after  e 
swelling,  into  shape  and  members.  Therefore  all  spenn,  iB 
menstruous  substance,  all  matter  whereof  creatures  are  [iW* 
duced  by  putrefaction,  have  evermore  a  closeness,  lentour,  ■! 
sequacity.  It  seemelli  therefore,  that  the  generation  by  apei« 
only,  and  by  putrefaction,  have  two  different  causes.  11* 
first  is,  for  that  creatures  which  have  a  definite  and  f 
shape  (as  those  have  which  are  procreated  bv  copulationj 
cannot  be  produced   by  a  weak  and  casual  heat ;  nor  oat  9 

'   In  I&96  97.     Ttac  bun  dl<<iipeaml  (flir  «un»t.  but  Ibrrc  VMMOtbi 
fir  suppwing  thai  Uiej-  brome  dorounl. 
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matter  which  is  not  exactly  prepared  according  to  the  species. 
The  second  is,  for  that  there  is  a  greater  time  required  for 
maturation  of  perfect  creatures ;   for  if  the  time  required  in 
TiTification  be  of  any  length,  then  the  spirit  will  exhale  before 
the  creature  be  mature ;  except  it  be  enclosed  in  a  place  where 
it  may  have  condnuance  of  the  heat,  access  of  some  nourishment 
to  maintain  it,  and  closeness  that  may  keep  it  from  exhaling : 
and  such  places  are  the  wombs  and  matrices  of  the  females.' 
And  therefore  all  creatures  made  of  putrefaction  are  of  more 
uncertain  shape ;   and  are  made  in  shorter  time ;   and  need  not 
80  perfect  an  inclosure,  though  some  closeness  be  commonly 
required.     As  for  the  Heathen  opinion,  which  was,  that  upon 
great  mutations  of  the  world,  perfect  creatures  were  first 
engendered  of  concretion ;  as  well  as  frogs,  and  worms,  and 
flies,  and  such  like,  are  now';  we  know  it  to  be  vain :  but  if 
any  such  thing  should  be  admitted,  discoursing  according  to 
sense,  it  cannot  be,  except  you  admit  a  chaos  first,  and  com- 
mixture of  heaven  and  earth.     For  the  frame  of  the  worlds 
once  in  order,  cannot  effect  it  by  any  excess  or  casualty. 

>  Compare  Telesius,  De  Rerum  NaturA,  tL 
*  Plut  De  Pladtis  Philos.  v.  19. 


NATURAL    HISTORY. 


CENTURY  X. 


Experiments  in  consort  touching  transmission  and  influx  of 
immaleriate  virtues,  and  tlte  force  of  imagination. 

The  philosophy  of  Pythagoras  (which  was  full  of  supersli*' 
tion)  did  lirst  plant  a  monstrous  imapnation ;  which  afwr* 
wards  was,  by  the  school  of  Plato  and  others,  watered  Bsi 
nourished.  It  was,  that  the  world  was  one  entire  perfect 
'iving^  creature  ;  insomuch  as  ApuUonitis  of  Tyana,  a  f^h»^ 
gorean  prophet,  affirmed  that  the  ebbing  .ind  ftovving  of  dbt 
sm  was  the  respiration  of  the  world,  dinwing  in  wai 
breath,  and  putting  it  forth  agwn.'  They  went  on  and  in- 
ferred, that  if  the  world  were  a  living  creature,  it  had  a  soal 
and  spirit;  which  also  they  held,  calling  it  spirifus  mu7idt, 
the  spirit  or  soul  of  the  world:  by  which  they  did  not  intend 
God  (for  they  did  admit  of  a  deity  besides),  but  only  the  sod 
or  essential  form  of  the  universe.  Tills  foundation  being 
laid,  they  might  build  upon  it  what  they  would;  for  i 
living  creature,  though  never  so  great,  (as  for  example,  in  I 
great  «  hale,)  the  sense  and  the  affects  of  any  one  part  of  tblf 
Itody  instantly  make  a  transeiirsion  throughout  the  whoh 
body  :  so  that  by  this  ihey  did  insinuate,  that  no  distance  «l 
place,  nor  want  or  indisposition  of  matter,  could  hindel 
magical  opei  atious  ;  but  that  (for  example)  we  might  her* 
in  Europe  have  sense  and  feeling  of  that  which  was  done  n 
China;  and  likewise  we  might  work  any  effect  without  a 
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gainst  matter ;  and  this  not  holpen  by  the  co-operation  of 
ngels  or  spirits^  but  only  by  the  unity  and  harmony  of 
ature.  There  were  some  also  that  stayed  not  Iiere  ;  but 
'ent  further,  and  held  that  if  the  spirit  of  man  (whom 
ley  call  the  microcosm)  do  give  a  fit  touch  to  the  spirit 
f  the  world  by  strongs  imaginations  and  beliefs,  it  might 
)mmand  nature  ;  for  Paracelsus,  and  some  darksome  au- 
lors  of  magic,  do  ascribe  to  imagination  exalted,  the  power 
r  miracle-working  faith.  With  these  vast  and  bottomless 
allies  men  have  been  (in  part)  entertained. 

But  we,  that  hold  firm  to  the  works  of  God,  and  to  tlie 
fc»nse,  which  is  God's  lamp,  (Jncerna  Dei  spiraculum  homi' 
w,)  will  inquire  with  all  sobriety  and  severity,  whether  there 
e  to  be  found  in  the  footsteps  of  nature  any  such  transmis- 
on  and  influx  of  immateriate  virtues ;  and  what  the  force 
r  imagination  is,  either  upon  the  body  imaginant  or  upon 
lother  body ;  wherein  it  will  be  like  that  labour  of  Her- 
iles  in  purging  the  stable  of  Augeas,  to  separate  from 
iperstitious  and  magical  arts  and  observations,  any  thing 
mt  19  clean  and  pure  natural,  and  not  to  be  either  con- 
lUDed  or  condemned.  And  although  we  shall  have  occa* 
on  to  speak  of  this  in  more  places  than  one,  yet  we  will 
>w  make  some  entrance  thereinto. 

Experiments  in  consort ,  monitory,  touching  transmission  of 
spirits  and  the  force  of  imagination. 

901.  Men  are  to  be  admonished  that  they  do  not  withdraw 
^edit  from  the  operations  by  transmission  of  spirits  and  force 
'  imagination,  because  the  effects  fail  sometimes.  For  as  in 
faction  and  contagion  from  body  to  body  (as  the  plague  and 
le  like)  it  is  most  certain  that  the  infection  is  received  (many 
tnes)  by  the  body  passive,  but  yet  is  by  the  strength  and 
K>d  disposition  thereof  repulsed  and  wrought  out,  before  it  be 
rmed  into  a  disease ;  so  much  more  in  impressions  from  mind 
mind,  or  from  spirit  to  spirit,  the  imprc&fion  taketh,  but  is 
icomitered  and  overcome  by  the  mind  and  spirit,  which  is 
ksdve,  before  it  work  any  manifest  effect.  And  therefore 
ej  work  most  upon  weak  minds  and  spirits ;  as  those  of 
omen^  sick  persons,  superstitious  and  fearful  persons,  chil- 
>Bn  and  young  creatures. 

n.  T  T 
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The  poet  Bpedccth  not  of  eheep,  bat  of  lambs.  As  for 
weakness  of  the  jmwer  of  them  upoo  kin^  uul  inagistnlqj 
it  may  be  ascribed  (besides  the  main,  which  is  the  prote» 
tiou  of  Gixl  over  ihoK  that  execute  bxs  place)  to  tke  « 
ue^s  of  the  imagination  of  the  im^inant :  for  it  is  baii 
ft  witch  or  s  sorcerer  to  put  on  a  belief  that  they  eao  hari 
pcrsooa. 

903.  Men  are  to  be  admomsbed,  on  the  other  side,  that  thtf 
do  not  eaailr  give  place  and  credit  to  the«e  opersttons,  b«aBH 
they  Bucceed  many  times.  For  the  cause  of  this  racce«e  it  cA 
tu  be  truly  ascribed  unto  the  force  of  affection  and  imaginlii 
upon  the  body  agent ;  and  then  by  a  secondary  means  it  M 
work  u{K>n  a  divcn  body :  as  for  example,  if  a  man  cany 
planet's  seal,  or  a  ring,  or  some  part  of  a  beast, 
strongly  that  it  will  help  him  to  obtaio  hU  lore,  or  to 
h!ni  from  danger  of  hurt  in  fight,  or  to  prevail  in  a  suit,  &e^' 
may  make  him  more  active  and  indu.'trious,  and 
confident  and  persiating,  th.tn  otherwise  he  would  he.  X< 
the  great  effects  that  may  come  of  industry  and  persei 
(especially  in  clvU  business)  who  knoweth  not  ?  For  we 
audacity  doth  almoet  bind  and  mate  the  weaker  eort  of  miodl) 
and  the  state  of  human  actions  is  so  yaiiable,  that  to  try  thillfl 
oft,  and  never  to  give  over,  doth  wonders :  therefure  it  woe«j 
mere  fallacy  and  mistaking  to  ascribe  that  to  the  force 
ima^nation  upon  another  body,  which  is  hut  the  force  of 
gination  upon  the  proper  body ;  for  there  is  no  doubt  but 
imagination  and  vehement  aHection  work  greatly  upon  the 
of  the  imaglnant;  a^  we  ghall  shen  in  due  place. 

903.  Men  ore  to  be  admonished  thai,  as  they  are  not  to  mi*- 
take  the  causes  of  these  operations,  so  mach  le^  they  are  to 
mistake  the  fact  or  effect ;  and  rashly  to  take  that  for  done 
which  in  not  done.  And  therefore,  as  divers  wise  judges  h»»e 
prescribed  and  cautioned,  men  may  not  too  rashly  believe  the 
ConfessiuDi  of  witches,  nor  yet  ihe  evidence  against  them.  Fo( 
the  witches  themselves  are  imaginative,  and  believe  ofi-tiniei 
they  do  that  which  they  do  not ;  and  people  are  credulons  Ui 
that  point,  and  ready  to  impute  accidents  and  natural  operadov 
to  witchcr&fL  It  is  worthy  the  observing,  that  both  in  ancient 
and  late  times  (as  in  the  Thessalian  iritches,  and  the  meedngs  of 
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Pitches  that  have  been  recorded  by  so  many  late  confessions)  the 
«at  wonders  which  they  tell,  of  carrying  in  the  air,  transform- 
ag  themselves  into  other  bodies,  &c.,  are  still  reported  to  be 
rrought,  n!>t  by  incantations  or  ceremonies,  but  by  ointments, 
nd  anointing  themselves  all  over.  This  may  justly  move  a  man 
3  think  that  these  fables  are  the  effects  of  imagination :  for  it  is 
BTtain  that  ointments  do  all  (if  they  be  laid  on  any  thing  thick) 
J  stopping  of  the  pores,  shut  in  the  vapours,  and  send  them 
>  the  head  extremely.  And  for  the  particular  ingredients  of 
lose  magical  ointments,  it  is  like  they  are  opiate  and  sopori- 
nroos.  For  anointing  of  the  forehead,  neck,  feet,  back-bone, 
'6  know  is  used  for  procuring  dead  sleeps :  and  if  any  man 
ly  that  this  effect  would  be  better  done  by  inward  potions ; 
aswer  may  be  made,  that  the  medicines  which  go  to  the 
intments  are  so  strong,  that  if  they  were  used  inwards  they 
ould  kill  those  that  use  them:  and  therefore  they  work 
atently,  though  outwards. 

We  will  divide  the  several  kinds  of  the  operations  by 
Bosmission  of  spirits  and  imagination  ;  which  will  give  no 
nail  light  to  the  experiments  that  follow.  All  operations 
f  transmission  of  spirits  and  imagination,  have  this ;  that 
ley  work  at  distance,  and  not  at  touch  ;  and  they  are  these, 
sing  distinguished. 

904.  The  first  is  the  transmission  or  emission  of  the  thinner 
m1  more  airy  parts  of  bodies ;  as  in  odours  and  infections ; 
id  this  is,  of  all  the  rest,  the  most  corporeal.  But  you  must 
^member  withal,  that  there  be  a  number  of  those  emission?, 
oth  wholesome  and  unwholesome,  that  give  no  smell  at  all : 
V  the  plague,  many  times,  when  it  is  taken,  giveth  no  scent  nt 
I:  and  there  be  many  good  and  healthful  airs,  that  do  appear  by 
ibitation  and  other  proofs,  that  differ  not  in  smell  from  other 
Ts.  And  under  this  head  you  may  place  all  imbibitions  of 
r,  where  the  substance  is  material,  odour-like ;  whereof  some 
dvertheless  are  strange,  and  very  suddenly  diffused;  as  the 
teration  which  the  air  receiveth  in  Egypt,  almost  immc- 
iately,  upon  the  rising  of  the  river  of  Nilus,  whereof  we 
Hve  spoken. 

905.  The  second  is  the  transmission  or  emission  of  those 
kingB  that  we  call  spiritual  species :  as  visibles  and  sounds ; 
le  one  whereof  we  have  handled,  and  the  other  we  shall 
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910.'  The  seventh  is  the  operations  of  sympathy ;  which  the 
Titers  of  natural  magic  have  brought  into  an  art  or  precept : 
id  it  is  this ;  that  if  you  desire  to  super-induce  any  virtue  or 
^position  upon  a  person,  you  should  take  the  living  creature 
.  which  that  virtue  is  most  eminent  and  in  perfection :  of 
at  creature  you  must  ttike  the  parts  wherein  that  virtue 
liefly  is  collocate :  again,  you  must  take  those  parts  in  the 
ne  and  act  when  that  virtue  is  most  in  exercise :  and  then 
m  must  apply  it  to  that  part  of  man  wherein  that  virtue 
iiefly  consisteth.  As  if  you  would  super-induce  courage  and 
rtitude,  take  a  lion  or  a  cock :  and  take  the  heart,  tooth,  or 
iw  of  the  lion ;  or  the  heart  or  spur  of  the  cock :  take  those 
trts  immediately  after  the  lion  or  the  cock  have  been  in  fight : 
id  let  them  be  worn  on  a  man's  heart  or  wrist.  Of  these  and 
ich  like  sympathies,  we  shall  speak  under  this  present  title. 

911.  The  eighth  and  last  is  an  emission  of  immateriate 
rtues ;  such  as  we  are  a  little  doubtful  to  propound,  it  is  so 
t)digious,  but  that  it  is  so  constantly  avouched  by  many :  and 
e  have  set  it  down  as  a  law  to  ourselves,  to  examine  things 

•  the  bottom ;  and  not  to  receive  upon  credit,  or  reject  upon 
iprobabilities,  until  there  hath  passed  a  due  examination. 
hia  is,  the  sympathy  of  individuals ;  for  as  there  is  a  sympathy 
'  species,  so  (it  may  be)  there  is  a  sympathy  of  individuals : 
tat  i!>,  that  in  things,  or  the  parts  of  things,  that  have  been 
ice  contiguous  or  entire,  there  should  remain  a  transmission 
■  virtue  from  the  one  to  the  other :  as  between  the  weapon 
id  the  wound.     Whereupon  is  blazed  abroad  the  operation 

*  vnguentum  teli:  and  so  of  a  piece  of  lard,  or  stick  of  elder, 
&,  that  if  part  of  it  be  consumed  or  putrefied,  it  will  work 
pen  the  other  part  severed.  Now  we  will  pursue  the  in- 
ances  themselves. 

Experiments  in  consort  touching  emission  of  spirits  in  vapour  or 

exhalation^  odour-like, 

912.  The  plague  is  many  times  taken  without  manifest  sense, 
\  hath  been  said.     And  they  report  that,  where  it  is  found, 

hath  a  scent  of  the  smell  of  a  mellow  apple ;  and  (as  some 
ty)  of  May-flowers:  and  it  is  also  received  that  smells  of 
3wer8  that  are  mellow  and  luscious,  are  ill  for  the  plague ;  as 
bite  lilies,  oowalipB,  and  hyacinths. 

>  Compare  Porta,  Nat  Mag.  L  12. 
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aaJkercIiief  with  rose-water,  or  a  little  vinegar,  to  the  nose; 
ich  gathereth  together  again  the  spirits,  which  are  upon 
Qt  to  resolve  and  fall  away. 

127.  Tobacco  comforteth  the  spirits,  and  dischargeth  weari- 
8 ;  wliich  it  worketh  partly  by  openin^i; ;  but  chiefly  by  the 
ate  virtue,  which  condenseth  the  spirits.  It  were  good 
refore  to  try  the  taking  of  fumes  by  pipes  (as  they  do  in 
occo)  of  other  things ;  as  well  to  dry  and  comfort,  as  for 
er  intentions.  I  wish  trial  be  made  of  the  drying  fume  of 
emary,  and  lignum  aloes,  before-mentioned,  in  pipe ;  and  so 
Dutmeg,  and  folium  indum,  &c. 

)28.  The  following  of  the  plough  hath  been  approved  for 
reshing  the  spirits  and  procuring  appetite  * ;  but  to  do  it  in 
:  ploughing  for  wheat  or  rye,  is  not  so  good ;  because  the 
th  hath  spent  her  sweet  breath  in  vegetables  put  forth  in 
mner.  It  is  better  therefore  to  do  it  when  you  sow  barley. 
t  because  ploughing  is  tied  to  seasons,  it  is  best  to  take  the 
of  the  earth  new  turned  up,  by  digging  with  the  spade,  or 
ading  by  him  that  diggeth.  Gentlewomen  may  do  them- 
?es  much  good  by  kneeling  upon  a  cushion  and  weeding, 
id  these  things  you  may  practise  in  the  best  seasons ;  which 
ever  the  early  spring,  before  the  earth  putteth  forth  the 
jetables;  and  in  the  sweetest  earth  you  can  choose.  It  would 
done  also  when  the  dew  is  a  little  off  the  ground,  lest  the 
)our  be  too  moist.  I  knew  a  great  man  that  lived  long,  who 
1  a  clean  clod  of  earth  brought  to  him  every  morning  as 
sate  in  his  bed :  and  he  would  hold  his  head  over  it  a  good 
itty  while.  I  commend  also,  sometimes,  in  digging  of  new 
th,  to  pour  in  some  Malmsey  or  Greek  *  wine ;  that  the  va- 
ir  of  the  earth  and  wine  together  may  comfort  the  spirits 
!  more ;  provided  always  it  be  not  taken  for  a  heathen  sacri- 
i,  or  libation  to  the  earth. 

^29.  They  have,  in  physic,  use  of  pomanders,  and  knots  of 
«rders,  for  drying  of  rheums,  comforting  of  the  heart,  pro- 
tbg  of  sleep,  &c.  For  though  those  things  be  not  so  strong 
perfumes,  yet  you  may  have  them  continually  in  your  hand ; 

It  b  difficult  to  say  to  what  the  good  effect,  if  it  exists,  is  to  be  ascribed  ;  as  the 
cimtalned  in  the  interstices  of  vegetable  mould  contains  much  more  than  the 
tf  pioportlon  of  carbonic  acid  gas,  and  a  smaller  proportion  of  oxygen. 

The  name  Malmsey  has  been  given  to  wine  grown  in  various  places,  but  the 
ibttl  MaUmey  cune  fh»m  Malvisia  in  the  Morea.    Malmsey  is  of  course  a  corrup- 
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ktudkd  on:  and  luwiiigal  Aoee  Ifeeibsy  some  escukiit  VefW 
oTstiaiig  flemi;  m§  ooiooai^  g'ur&y  leeks^  and  the  Hkew 

935.  Tliej  do  vae,  fiir  die  acciieat  of  tlie  iiiodier^»  to  bam 
feathen  and  other  dungs  of  iQ  odoor ;  and  br  thoee  ill  smelb 
the  ntiog  of  the  mother  is  pot  down. 

93&  There  be  airs  whidi  die  phj^rians  adrise  their  patients 
to  remore  unto,  in  cansomptions  or  apim  recoTerr  of  long  ;Mok« 
Besses :  which  (commonly)  are  phdn  champaign^S  but  graung» 
and  not  overgrown  with  heath  or  the  like;  or  else  timber-duidec^ 
as  in  forests  and  the  like.  It  is  noted  also^  that  groves  of  bays 
do  forbid  pestilent  airs ;  which  was  accounted  a  great  cause  of 
the  wholesome  air  of  Antiochia.  There  be  aI$o  some  soils 
that  pot  forth  odorate  herbs  of  themselves;  as  wild  thyme, 
wild  marjoram,  pennyroyal,  camomile ;  and  in  vrhieh  the  briar- 
roses  smell  almost  like  musk-roses ;  which  no  doubt  are  signs 
that  do  discover  an  excellent  air. 

937.  It  were  good  for  men  to  think  of  having  healthful  air 
in  their  houses;  which  will  never  be  if  tlie  rooms  be  low-nwfeiK 
or  full  of  windows  and  doors ;  for  the  one  maketh  the  sur  olose« 
and  not  fresh ;  and  the  other  maketh  it  exceeding  unequal ; 
which  is  a  great  enemy  to  health.  The  windows  also  should 
not  be  high  up  to  the  roof,  (which  is  in  use  for  beauty  anil 
magnificence,)  but  low.  Also  stone- walls  are  not  wholesome ; 
but  timber  is  more  wholesome ;  and  especially  brick.  Nay,  it 
hath  been  used  by  some  with  great  success  to  make  their  walls 
thick,  and  to  put  a  lay  of  chalk  between  tlie  bricks,  to  take 
away  all  dampishuess. 

Experiment  solitary  touching  the  emissions  of  spiritual  species 

which  affect  the  senses* 

938.  These  emissions  (as  we  said  before)  are  handled,  and 
ought  to  be  handled,  by  themselves  under  their  proper  titlen , 
tliat  is,  visibles  and  audibles,  each  apart:  in  this  place  it  »liall 
suffice  to  give  some  general  observations  common  to  both. 
First,  they  seem  to  be  incorporeal.  Secondly,  they  work 
swiftly.  Thirdly,  they  work  at  large  distances*  Fourthly, 
iu  curious  varieties.  Fifthly,  they  are  not  cflTcctivc  of  any 
thing,    nor   leave  no  work   beliind   them;    but  are   energies 

'  Id  nt,  hysteria.  The  use  of  the  word  mother  fn  thU  wtnm  apptiir*  to  h-Astf 
arben  from  m  ndstmnftlatioa  of  the  ItalUn  or  SpanUh  mwirr,  which  rr|»mwnt»  tliv 
Latin  matrix,  as  well  ia  maUr.     Mother  of  pearl  hu«  piobabi)  a  »iiiiilar  orlKiiL 
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merely:  for  tbeir  working  upon  mbrors,  and  pJaoee  m  eehV 
dnth  not  alicr  anjlhing  in  those  bodice:  but  it  is  tbe  gaaio 
MtioD  with  the  original,  only  repcrcuased.  And  «fi  for  li* 
shaking  of  windows,  or  raref\-ing  the  air  by  great  noise?;  wjJ 
the  heal  caused  by  burning-glasses ;  they  are  rather  concnnii- 
tantii  uf  ihe  audible  and  risilile  t>pe<^ea,  than  tbe  ^f<*t£  ul 
Uietn.  Sixtlily,  they  seem  to  be  of  so  tender  and  weak  a  nanire, 
a«  ihey  atfect  only  such  a  rare  iind  attenuate  substance  u  >• 
tbe  spirit  of  liA-ing  creatures. 

ETprrimmtK  in  contort  tauehijui  emimon  of  immafyriaU  virtitt' 
from  tlir  mind*  and  t/icrifn  of  mm,  cither  bg  affectimu,  or^ 
imaginationg,  or  by  otfter  imjiresfiiimt. 
839.  It  is  ineationed  in  some  storied,  that  where  childia 

have  been  exposed,  or  taken  away  youn^  friim  thoir  parentt. 

and   that  afterwards  they  have  ap[)roached  to    their  parent* 

presence,  the  parents  (though  they  have  not  knuwn  them)  hart    1 

hiul  a  secret  joy  or  other  alteration  thereupon. 

940.  There  was  an  Egy]itian  80<ithsayer, that  made  Antonii** 
believe  that  his  genius  (which  otherwise  was  brave  and  cox*" 
fident)  was,  in  the  presence  of  Octavinnus  Cicsar,  poor  ar** 
cowardly :  and  therefore  he  advised  him  to  absent  himwtf  ^^ 
much  as  he  could,  and  remove  far  from  liim.  This  swilhsiv^^ 
was  thaught  to  be  suborned  by  Cleojiatnu  to  mate  him  live  fc^ 
E^pt,  and  other  remote  place?  from  Rome'  Howsoever  tl^^ 
conceit  of  a  predominant  or  mastering  sj)irit  of  one 
another  is  ancieot,  and  received  still,  e\en  in  vulgar  o|unioD. 

941.  There  are  conceits  that  some  men,  that  are  uf  ui  ill 
melanchiilv  nature^  do  incline  the  company  ioto  which 
cnroc  In  be  sad  and  JU-disposed  ;  and  contrariwise,  that  others-' 
iJial  arc  of  a  jo\-ial  nature,  do  dispose  the  company  to  be  mcrnT 
and  diocrfol.  And  again,  that  some  men  are  lucky  to  be  kept 
(Hinijuiny  with  and  emplovod ;  and  others  unlucky.  Certmily 
it  tf  agni'ablc  tu  rcAson,  that  there  are  at  the  least  eonie  li^iC 

_  liflBuxiiiBi  tn.'oa  spirit  tA  spirit,  when  men  are  In  pmenoe  one 
It  annlht-r.  a.-  well  as  from  body  to  body. 
\  MS.  It  hath   been  obitorvcd  that  old  men  who  have  bwed 
[  OomiABT  and  boon  conve-rsant  r-ontinnally  wiili  than, 
n  of  loi^  lift- :  thcar  spirits  (as  it  seemedi)  b^ng  ir- 
1  by  Midi  cnrngmnv.      Sich  were  the  ancient  sopluat 
9  I^Kiiiridasr ;  which  t-ver  had  young  auditors  and  dJaafioH 
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)rgia8,  Protagoras,  Isocrates,  &c.,  who  lived  till  they 
m  hundred  years  old.  And  so  likewise  did  many  of  the 
larians  and  school-masters ;  such  as  was  Orbilius  ^  &c. 
.  Audacity  and  confidence  doth,  in  civil  business,  so 
effects,  as  a  man  may  reasonably  doubt  that,  besides  the 
laring  and  earnestness  and  persisting  and  importunity, 
should  be  some  secret  binding  and  stooping  of  other 
spirits  to  such  persons. 

.  The  affections  (no  doubt)  do  make  the  spirits  more 
ful  and  active ;  and  especially  those  affections  which 
:he  spirits  into  the  eyes :  which  are  two :  love,  and  envy, 
is  called  oculus  mains.  As  for  love,  the  Platonists  (some 
m)  go  so  far  as  to  hold  that  the  spirit  of  the  lover  doth 
Qto  the  spirits  of  the  person  loved  ^;  which  causeth  the 
of  return  into  the  body  whence  it  was  emitted :  where- 
'oUoweth  that  appetite  of  contact  and  conjunction  which 
lovers.  And  this  is  observed  likewise,  that  the  aspects 
»rocure  love,  are  not  gazings,  but  sudden  glances  and 
gs  of  the  eye.  As  for  envy,  that  emitteth  some  malign 
)isonous  spirit,  which  taketh  hold  of  the  spirit  of  another ; 
I  likewise  of  greatest  force  when  the  cast  of  the  eye  is 
e.  It  hath  been  noted  also,  that  it  is  most  dangerous 
an  envious  eye  is  cast  upon  persons  in  glory  and 
)h  and  joy :  the  reason  whereof  is,  for  that  at  such 
the  spirits  come  forth  most  into  the  outward  parts,  and 
et  the  percussion  of  the  envious  eye  more  at  hand: 
lerefore  it  hath  been  noted,  that  after  great  triumphs, 
ave  been  ill-disposed  for  some  days  following.  We  see 
inion  of  fascination  is  ancient,  for  both  effects :  of  pro- 
love,  and  sickness  caused  by  envy :  and  fascination  is 
y  the  eye.  But  yet  if  there  be  any  such  infection  from 
to  spirit,  there  is  no  doubt  but  that  it  worketh  by  pre- 
and  not  by  the  eye  alone ;  yet  most  forcibly  by  the  eye. 
.  Fear  and  shame  are  likewise  infective ;  for  we  see  that 
irting  of  one  will  make  another  ready  to  start :  and  when 
m  is  out  of  countenance  in  a  company,  others  do  likewise 
in  his  behalf. 

N  we   will  speak  of   the  force  of  imagination   upon 
bodies,  and  of  the  means  to  exalt  and  strengthen  it* 

loo.  De  niutt.  Gnunmat  c.  9. 
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Imaginntion  in  this  place  I  uiiderstnm]  to  be,  the  represen- 
tation (if  an  individual  thought.  Imagination,  is  of  thrct 
kinds :  the  first  joined  with  belief  of  that  which  is  to 
the  second  joined  with  memory  of  that  which  is  past :  and 
the  third  is  of  things  present,  or  as  if  they  were  present; 
for  I  comprehend  iu  this,  imaginations  feigned  and  at  pleft" 
sure  ;  as  if  one  should  imagine  such  a  man  to  be  in  the 
Testmeuts  of  a  Pope,  or  to  have  wings.  I  single  oni,  f(ff 
this  time,  that  which  is  with  faith  or  tH.'Iief  of  that  wliich 
is  to  come.  The  inquisition  of  this  subject  in  our  wif 
(which  is  by  induction)  is  wonderful  hard :  for  the  thing* 
that  are  reported  are  full  of  fables  ;  and  new  experinieiiis 
can  hardly  be  made  but  with  extreme  caution,  for  the 
which  we  will  hereafter  declare. 

The  power  of  imagination  is  in  three  kinds :  the  lir^ 
upon  the  body  of  the  imnginant,  including  likewise  the  child 
in  the  mother's  womb ;  the  second  is,  the  power  of  it  iipoa 
dead  bodies,  as  plants,  wood,  stone,  metal,  &c. ;  the  third  ii, 
the  power  of  it  upon  the  s])irits  of  men  and  living  creatures!! 
and  with  this  last  we  will  only  meddle. 

The  problem  therefore  is,  whether  a  man  constantly 
strongly  bi'lieving  that  such  a  thing  shall  be,  (as  that  sudl 
an  one  will  luve  him,  or  that  such  an  one  will  grant  him  bH 
request,  or  that  such  an  one  shall  recover  a  sickness,  or  tW 
like,"!  it  doth  Iielp  any  thing  to  tlie  effecting  of  the  tiling, 
itself.  And  here  again  we  must  warily  distinguish  ;  for* 
is  not  meant  (as  hath  been  partly  snid  before)  that  it  shouM 
help  by  making  a  man  more  stout,  or  more  industriousj 
(in  which  kind  constant  belief  doth  much;)  but  merely 
by  a  secret  opeiation,  or  binding,  or  changing  the  spirit 
of  another :  and  in  this  it  is  hard  (as  we  began  to  say)  ti 
make  any  new  experiment ;  for  I  cannot  command  myself 
believe  what  I  will,  and  so  no  trial  can  be  made.  Nay, 
is  worse ;  for  whatsoever  a  man  imagineth  doubtingly, 
with  fear,  must  needs  do  hurt,  if  imagination  have  any  povn 
at  all  ;  for  n  man  representeth  that  ofteiier  that  he  fearetl 
than  the  contrary. 

The  help  therefore  is,  for  a  man   to  work  by  another, 
whom  he  may  create  belief,  and  not  by  himself  ;  i 
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have  found  by  experience,  that  imagination  doth  prevail ; 
then  experience  worketh  in  himself  belief;  if  the  belief 

such  a  thing  shall  be,  be  joined  with  a  belief  that  his 
^nation  may  procure  it. 

16.  For  example :  I  related  one  time  to  a  man  that  was 
)U8  and  vain  enough  in  these  things,  that  I  saw  a  kind  of 
ler,  that  had  a  pair  of  cards,  and  would  tell  a  man  what 
he  thought.  This  pretended  learned  man  told  me  it  was 
staking  in  me ;  ^^  for,"  said  he,  ^*  it  was  not  the  knowledge 
le  man^s  thought,  (for  that  is  proper  to  God,)  but  it  was  the 
rcing  of  a  thought  upon  him,  and  binding  his  imagination 
.  stronger,  that  he  could  think  no  other  card."  And  there- 
1  he  asked  me  a  question  or  two,  which  I  thought  he  did 
cunningly,  knowing  before  what  used  to  be  the  feats  of  the 
ler.  "  Sir,"  said  he,  **  do  you  remember  whether  he  told 
card  the  man  thought,  himself,  or  bade  another  to  tell  it  ?" 
swered  (as  was  true)  that  he  bade  another  tell  it  Where- 
)  he  said,  "  So  I  thought:  for,"  said  he,  ** himself  could 
have  put  on  so  strong  an  imagination ;  but  by  telling  the 
r  the  card  (who  believed  that  the  juggler  was  some  strange 
,  and  could  do  strange  things)  that  other  man  caught  a 
Qg  imagination."  I  hearkened  unto  him,  thinking  for  a 
ty  he  spoke  prettily.  Then  he  asked  me  another  question : 
1  he,  "  Do  you  remember,  whether  he  bade  the  man  think 
card  first,  and  afterwards  told  the  other  man  in  his  ear, 
t  he  should  think ;  or  else  that  he  did  whisper  first  in  the 
's  car  that  should  tell  the  card,  telling  that  such  a  man 
lid  think  such  a  card,  and  after  bade  the  man  think  a 
P"*  I  told  him,  as  was  true,  that  he  did  first  whisper  the 
in  the  ear,  that  such  a  man  should  think  such  a  card. 
»n  this  the  learned  man  did  much  exult  and  please  himself, 
Qg ;  "  Lo,  you  may  see  that  my  opinion  is  right :  for  if  the 
had  thought  first,  his  thought  had  been  fixed;  but  the 
r  imagining  first,  bound  his  thought,"  Which  though  it 
somewhat  sink  with  me,  yet  I  made  it  lighter  than  I 
ight,  and  said,  "  I  thought  it  was  confederacy  between  the 
;ler  and  the  two  servants  :  "  though  indeed  I  had  no  reason 
o  think ;  for  they  were  both  my  father's  servants,  and  he 
never  played  in  the  house  before.^     The  juggler  also  did 

rhe  pfycbolo^y,  if  it  may  be  so  calif d,  of  JuKgHng  is  an  exceedingly  curiona 
T.     The  common  explanation  of  tricks  of  the  kind  of  that  described  in  tht 
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canse  a  garter  to  be  held  up,  anil  took  upon  him  to  know  thftt< 
such  an  one  should  point  in  such  a  plsce  of  the  garter 
shonld  be  near  so  many  inches  to  the  longer  end,  and  so  many 
to  the  shorter ;  and  still  he  did  it,  by  fii^t  telling  the  ima^neri 
and  af^er  bidding  die  actor  think. 

Having;  told  tbis  relation,  not  for  the  weight  thereof,  bfl 
because  it  doth  han<lsonieIy  open  the  nature  of  the  tjue^lion 
I  return  to  thnt  I  said ;  that  expirrinteuts  of  imagination  tnui 
be  practised  by  others,  and  not  by  a  mau's  self.  For  tliei 
be  three  means  to  fortify  heliff :  the  first  is  experience  ;  iha 
second  is  reason  ;  and  the  tliird  is  authority :  and  that  g 
these  which  is  far  the  most  potent,  is  authority  ;  for  b«li« 
upon  reason  or  experience  n-ilt  stagger. 

1947-  For  authority,  it  ia  of  two  kinds;  belief  in  an  art,  and 
belief  in  a  man.  And  for  things  of  belief  in  an  art,  a  man  may 
exercise  them  by  himself;  but  for  belief  in  a  man,  it  must  be 
by  another.  Therefore  if  a  man  believe  in  astrology,  and  God 
a  figure  prosperous ;  or  believe  in  natural  magic,  and  that  a  rii^ 
with  such  a  etone,  or  such  a  piece  of  a  living  creature,  carried, 
Ij  will  do  good ;  it  may  help  his  imagination  ;  but  tbe  belief  in  ■ 

)  man  is  far  the  more  active.     But  howsoever,  all  authority  n 

'  he  out  of  a  man's  self,  turned  (as  was  said)  either  upon  an  arU 

I  or   upon   a   man ;   and  where  authority  is  from  one  man  tQ 

j;  another,  there  the  second  mast  be  ignorant,  and  not  learned, 

1^  or  full  of  tliougbts ;  and  such  are  (for  the  most  part)  all  witcbea 

I'  and  superstitious  persons  ;  whose  beliefs,  tied  to  their  tcadielt 

and  traditions,  are  no  wlut  controlled  eitlier  by  reason  or  ezpfr* 
rienee ;  and  upon  the  same  reason,  in  magic,  they  use  (fw  ti* 

!'  most  part)  hoys  and  young  people;  whose  spirits  easiliest  tik) 

belief  and  imagination. 

Now   to   fortify  imagination,    there  be   three  ways 
authority  whence  the  belief  is  derived  ;  uieatis  to  (juit 
and  corroborate  the  imagination  ;   and   means   to   repeat 
and  re&esh  it. 

trtt. — namrlf.  that  thr  JLgxWr  form  ■  (niiimlir  card  «i  Ibr  (wnoD  «b» 
cbogsc,  ind  Ihit  Ihe  li'ttr  imulnt  ancuDxiauJ  o(  tbe  compuliKin  |Hit  uppa  K 
I  mppott.  currrcl.  Bicon  tpnki  only  uf  Itiinking  of  ■  mil.  iiut  nf  dnwin 
frani  Ihe  |Hck  ;  but  ■>  tbr  juii^cr  hul  with  him  it  pair  (or  park)  of  caM^  Bn 
limanwl  Ibal  Uw  llwtwht  wu  nunlfestnl  In  tn  onn  KL    IMs  tvoi 
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9-18.  For  the  authority,  we  have  already  spoken.  As  for 
le  second,  namely  the  means  to  quicken  and  corroborate  the 
oagination ;  we  see  what  hath  been  used  in  magic  (if  there  be 
I  those  practices  any  thing  that  is  purely  natural) ;  as  vest- 
ents;  characters;  words;  seals;  some  parts  of  plants,  or  living 
"eatures;  stones;  choice  of  the  hour;  gestures  and  motions; 
do  incenses  and  odours;  choice  of  society,  which  increaseth 
lagi  nation ;  diets  and  preparations  for  some  time  before.  And 
T  words,  there  have  been  ever  used  either  barbarous  words, 
*  no  sense,  lest  they  should  disturb  the  imagination ;  or  words 
'  similitude,  that  may  second  and  feed  the  imagination :  and 
is  was  ever  as  well  in  heathen  charms  as  in  charms  of 
tier  times.  There  are  used  also  Scripture  words ;  for  that 
le  belief  that  religious  texts  and  words  have  power,  may 
rengthcn  the  imagination. '  .And  for  the  same  reason,  Hebrew 
ords  (which  amongst  us  is  counted  the  holy  tongue,  and  the 
ords  more  mystical)  are  often  used. 

949.  For  the  refreshing  of  the  imagination  (which  was  the 
lird  means  of  exalting  it),  we  see  the  practices  of  magic ;  as 
.  images  of  wax,  and  the  like,  that  should  melt  by  little  and 
ttie;  or  some  other  things  buried  in  muck,  that  should  putrefy 
r  little  and  little ;  or  the  like :  for  so  oft  as  the  imaginant 
>th  think  of  those  things,  so  oft  doth  he  represent  to  his 
imagination  the  effect  of  that  he  desireth. 

950.  If  there  be  any  power  in  imagination,  it  is  less  credible 
uit  it  should  be  so  mcorporeal  and  immateriate  a  virtue,  as  to 
ork  at  great  distances,  or  through  all  mediums,  or  upon  all 
>dies ;  but  that  the  distance  must  be  competent,  the  medium 
:>t  adverse,  and  the  body  apt  and  proportionate.  Therefore  if 
lere  be  any  operation  upon  bodies  in  absence  by  nature,  it  is 
ke  to  be  conveyed  from  man  to  man,  as  fume  is;  as  if  a  witch 
f  imagination  should  hurt  any  afar  off,  it  cannot  be  naturally, 
Lit  by  working  upon  the  spirit  of  some  that  cometh  to  the 
itch ;  and  from  that  party  upon  the  imagination  of  another ; 
xd  80  upon  another;  till  it  come  to  one  that  hath  resort  to 
i€  party  intended ;  and  so  by  him  to  the  party  intended  him- 
-Ifl  And  although  they  speak,  that  it  sufficeth  to  take  a 
^int,  or  a  piece  of  the  garment,  or  the  name  of  the  party,  or 
le  like ;  yet  there  is  less  credit  to  be  given  to  those  things, 
Ccept  it  be  by  working  of  evil  spirits. 

YOL.  XL  U  U 
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The  experiments  which  may  certainly  demonstrate  ^ 
power  of  imagination  upon  other  bodies,  are  few  or  nooe: 
for  the  experiments  of  witchcraft  are  no  dear  proofs ;  for 
that  they  may  be  by  a  tacit  operation  of  malign  spirits.  We 
shall  therefore  be  forced  in  this  inquiry  to  resort  to  nev 
experiments  ;  wherein  we  can  give  only  directions  of  triak,*] 
and  not  any  positive  experiments.  And  if  any  man  tbiuk 
that  we  ought  to  have  stayed  till  we  had  made  experimeot 
of  some  of  them  ourselves,  (as  we  do  commonly  in  other 
titles,)  the  truth  is,  that  these  effects  of  imaginatioo  upoD 
other  bodies  have  so  little  credit  with  us,  as  we  shall  try 
them  at  leisure:  but  in  the  mean  time  we  will  lead  others 
the  way. 

951.  When  you  work  by  the  imagination  of  another,  it  is 
neceasiiry  that  he  by  whom  you  work  have  a  precedent  opinioB 
of  you  that  you  can  do  strange  things,  or  that  you  are  a  man i 
of  art,  as  they  call  it;  for  else  the  simple  affirmation  to  another; 
that  this  or  that  shall  be,  can  work  but  a  weak  impression  in  his; 
imagination. 

952.  It  were  good,  because  you  cannot  discern  fully  of  the 
strength  of  imagination  in  one  man  more  than  another,  that  yott 
did  use  the  imagination  of  more  than  one ;  that  so  you  may 
light  upon  a  strong  one.  As  if  a  physician  should  tell  three  or 
four  of  his  patients'  servants,  that  their  master  shall  surely 
recover. 

953.  The  imagination  of  one  that  you  shall  use  (such  is  the 
variety  of  men's  minds)  cannot  be  always  alike  constant  and 
s^trong ;  and  if  the  success  follow  not  speedily,  it  will  faint  and 
leese  strength.  To  remedy  this,  you  must  pretend  to  him 
whose  imagination  you  use,  several  degrees  of  means  by  which 
to  operate ;  as  to  prescribe  him  tliat  every  three  days,  if  he  find 
not  the  success  apparent,  he  do  use  another  root,  or  part  of » 
beast,  or  ring,  &c.,  as  being  of  more  force ;  and  if  that  fail 
another;  and  if  that,  another;  till  seven  times.  Also  you  wu^t 
prescribe  a  good  large  time  for  the  effect  you  promise ;  as  h 
you  should  tell  a  servant  of  a  sick  man  that  his  master  shall 
recover,  but  it  will  be  fourteen  days  ere  he  findeth  it  apparently, 
^c.     All  this  to  entertjiin  the  imiigination,  that  it  waver  le^ 

954.  It  is  certain  that  potions,  or  things  taken  into  the 
body  ;  inceuses  \xwd  \\erfumes  taken  at  the  nostrils ;  and  oint- 
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lents  of  some  parts ;  do  (naturally)  work  upon  the  imagina- 
ion  of  him  that  taketh  them.  And  therefore  it  must  needs 
Teatlj  cooperate  with  the  imagination  of  him  whom  you  use^  if 
ou  prescribe  him,  before  he  do  use  the  receipt  for  the  work 
rhich  he  desireth,  that  he  do  tiike  such  a  pill,  or  a  spoonful  of 
quor ;  or  burn  such  an  incense ;  or  anoint  his  temples,  or  the 
3les  of  his  feet,  with  such  an  ointment  or  oil :  and  you  must 
hoose,  for  the  composition  of  such  pill,  perfume,  or  ointment, 
jch  ingredients  as  do  make  the  spirits  a  little  more  gross  or 
mddy ;  whereby  the  imagination  will  fix  the  better. 

955.  The  body  passive  and  to  be  wrought  upon,  (I  mean 
ot  of  the  imaginant,)  is  better  wrought  upon  (as  hath  been 
ortly  touched)  at  some  times  than  at  others:  as  if  you  should 
rescribe  a  servant  about  a  sick  person  (whom  you  have  pos- 
issed  that  his  master  shall  recover)  when  his  master  is  fa^st 
deep,  to  use  such  a  root,  or  such  a  root.  For  imagination 
•  like  to  work  better  upon  sleeping  men  than  men  awake; 
3  we  shall  shew  when  we  handle  dreams. 

956.  We  find  in  the  art  of  memory,  that  images  visible  work 
etter  than  other  conceits :  as  if  you  would  remember  the  word 
hiiosophi/y  you  sliall  more  surely  do  it  by  imagining  that 
ach  a  man  (for  men  are  best  places)  is  reading  upon  Aristotle's 
^hysics ;  than  if  you  should  imagine  him  to  say,  FH  go  study 
hilo8ophy»  And  therefore  this  observation  would  be  trans- 
ited to  the  subject  we  now  speak  of:  for  the  more  lustrous 
le  imagination  is,  it  filleth  and  fixeth  the  better.  And  there- 
ire  I  conceive  that  you  shall,  in  that  experiment  (whereof  we 
)ake  before)  of  binding  of  thoughts,  less  fail,  if  you  tell  one 
lat  such  an  one  shall  name  one  of  twenty  men,  than  if  it  were 
ne  of  twenty  cards.  The  experiment  of  binding  of  thoughts 
ould  be  diversified  and  tried  to  the  full :  and  you  are  to  note 
hether  it  hit  for  the  most  part,  though  not  always. 

957.  It  is  good  to  consider  upon  what  things  imagination 
ith  most  force :  and  the  rule  (as  I  conceive)  is,  that  it  hath 
lost  force  upon  things  that  have  the  lightest  and  easiest  mo- 
ons. And  therefore  above  all,  upon  the  spirits  of  men ;  and 
I  them,  upon  such  affections  as  move  lightest ;  as  upon  pro- 
jring  of  love ;  binding  of  lust,  which  is  ever  with  imagination ; 
pon  men  in  fear ;  or  men  in  irresolution ;  and  the  like. 
Whatsoever  is  of  this  kind  would  be  thoroughly  inquired, 
trials  likewise  would  be  made  ui>on   plants,  and  that  dili- 
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gently :  as  if  you  ehould  ti-11  n  man,  that  such  a  tree  would  Am 
this  jenr;  and  will  him  at  thrse  and  these  times  to  go  unto  N 
to  see  h"w  it  thriveth.  A^  for  inanimate  things,  it  is  true  tliat  J 
the  inotioHB  of  shuffling  of  cards,  or  casting  of  dice,  are  very 
light  motions :  and  there  is  a  folly  very  usual,  that  gamesten 
imagine,  that  some  that  stiind  by  them  hring  them  ill  ludt 
There  would  be  trial  also  made  of  holding  a  ring  by  a  thread 
in  a  gla^,  and  telling  bira  that  holdeth  it,  before,  that  it  shiA 
rfrike  so  many  times  H<>ainst  the  side  of  the  glass,  and  n 
more;  or  of  holding  a  key  between  two  men's  fingers,  witliout 
a  clinnn;  and  to  tell  those  that  hold  it  that  at  such  a 
it  sliall  go  oft"  their  fingers;  for  these  two  are  extreme  ligbl 
mutiona.  And  how»)Cver  I  have  no  opinion  of  these  ihiog*^ 
yet  so  much  I  conceive  to  be  true ;  tbiit  strong  imaginatioa 
liath  more  force  u{>on  things  living,  or  that  have  been  liriii|T 
than  things  merely  inanimate :  and  more  force  likewise  « 
light  and  subtile  motions,  than  upou  motions  vehement  or 
ponderous, 

958.  It  is  an  usual  ob?erTation,  that  if  the  body  of  ow 
murthered  be  bmught  before  the  murtherer,  the  wounds  will 
bleed  afresh.  Some  do  affirm,  that  the  dead  body,  upon  llit 
presence  of  the  ronrtherer,  hath  opened  the  eyes;  and  lh»t 
there  have  been  such  like  motions,  as  well  where  the  part^ 
murthered  hath  been  strangled  or  drowned,  as  where  they  haW- 
been  killed  by  wounds.  It  may  be  that  this  participated!  of* 
miracle,  by  God's  just  judgment,  who  usually  bringeth  murtheti 
to  light:  but  if  it  tie  natural,  it  must  be  referred  to  inu^ 
nation. 

959.  The  tying  of  the  point  upon  the  day  of  marriage,  t< 
make  men  impotent  towards  their  wives,  which  (as  we  baw 
furmerly  touched)  is  eo  frequent  in  Zant  and  Gascony,  if  itb* 
natural,  must  be  referred  to  the  imagination  of  him  that  tJetk 
the  point.  I  conceive  it  to  have  the  less  affinity  with  witch* 
craft,  because  not  peculiar  persons  only,  (such  as  witches  artr) 
but  any  body  may  do  it. 

Ejeperimxnts  in  consort  toue/iinff  the  setrct  virtue  of  ti/mpathl 
and  antiputhj/, 

960.  There  he  many  tbinins  that  work  upon  the  quriti' 
man  by  secret  sympathy  and  antipathy :  the  •tw** 
stiines,  worn,  have  been  ancientljr  and 
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Jnriously  assigned  to  work  several  effects.  So  much  Js  true ; 
Jiat  stones  have  in  them  fine  spirits,  as  appeareth  by  their 
ipleiidour ;  and  therefore  they  may  work  by  consent  upon  the 
pints  of  men,  to  comfort  and  exhilarate  them.  Tliose  that  are 
he  best  for  that  effect,  are  the  diamond,  the  emerald,  the 
acinth  oriental,  and  the  gold  stone,  which  is  the  yellow  topaz. 
Is  for  their  particular  proprieties,  there  is  no  credit  to  be  given 
9  them.  But  it  is  manifest  that  light,  above  all  things,  ex- 
elleth  in  comforting  the  spirits  of  men:  and  it  is  very  pro- 
able  that  light  varied  doth  the  same  effect,  with  more  novelty. 
Lnd  this  is  one  of  the  causes  why  precious  stones  comfort. 
Lnd  therefore  it  were  good  to  have  tincted  lanthorns,  or 
Incted  screens,  of  glass  coloured  into  green,  blue,  carnation, 
pimson,  pui-ple,  &c.,  and  to  use  them  with  candles  in  the 
ight.  So  likewise  to  have  round  glasses,  not  only  of  glahs 
oloured  through,  but  with  colours  laid  between  crystals,  with 
andles  to  hold  in  one's  hand.  Prisms  are  also  comfortable 
bing?.  They  have  of  Paris- work,  looking-glasses  bordered 
?ith  broad  borders  of  small  crystal,  and  great  counterfeit 
recious  stones,  of  all  colours,  that  are  most  glorious  and 
leasant  to  behold ;  especially  in  the  night.  The  pictures  of 
ndian  feathers  are  likewise  comfortable  and  pleasant  to  be- 
old.  So  also  fair  and  clear  pools  do  greatly  comfort  the  eyes 
nd  spirits ;  especially  when  the  sun  is  not  glaring,  but  over- 
ist ;  or  when  the  moon  shineth. 

961.  There  be  divers  sorts  of  bracelets  fit  to  comfort  the 
lirits;  and  they  be  of  three  intentions;  refrigerant,  corro- 
)rant,  and  aperient.  For  refrigerant,  I  wish  them  to  be  of 
',arl,  or  of  coral,  as  is  used ;  and  it  hath  been  noted  that 
ral,  if  the  party  that  weareth  it  be  ill  disposed,  will  wax  pale ; 
hich  I  believe  to  be  true,  because  otherwise  distemper  of  heat 
ill  make  coral  lose  colour.  I  commend  also  beads,  or  little 
ates  of  lapis  lazuli ;  and  beads  of  nitre,  either  alone  or  with 
me  cordial  mixture. 

962.  For  corroboration  and  confortation,  take  such  bodies  as 
e  of  astringent  quality,  without  manifest  cold.  I  commend 
ad-amber;  which  is  full  of  astriction,  but  yet  is  unctuous, 
d  not  cold ;  and  is  conceived  to  impinguate  those  that  wear 
ch  be^ids;  I  commend  also  beads  of  hartshorn  and  ivory, 
tiich  are  of  the  like  nature  ;  also  orange  beads ;  also  beads  of 
;iium  aloes,  macerated  first  in  rose-water,  and  dried. 
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^  ftMt  rf  «faw)  iiMiirt  ami  vmwwpm.  Vcw^siU 
dUiajf  *  fiote  riMvc  A*  fi«e  ■■  fM^  okA  Ae  cm^ 
wWdb  «  wrwight  fcjr  Ae  4hli£H  i€  As  o^baalai  «c« 
If  had.  Then  ««  is  mm  ftr  A*  fanoiMB  «f  Ac  vmft 
fv#  ifcinpi  At  «■•  fMg*  <f  111  tirir  taeA  wvn  wfm  tW 
If»«wa;  Ae«Acr  fcnA  iT  grvn  powMfe  rAe  boi)  bJ 
•UmI  (fw  fl^  of  Ac  kf,  «r  Ac  ll^  Ac,  vkn  Ae  a«f 
w^rtU  trioone,  I4*iad  AaiAcMMenaae^bM«MCMdff 
(rf  0MMC  hara  MT'  rduiag  nrlae,  hi«  nAcr  Ac  iMftiry.  1 
j  t^"  Aen^^  Aat  Atv  v«riciac  w  nAtr  apaa  Ae  qin^ 
wiikin  A«  otrvfls,  to  nake  Iho*  itnnleas  An  «pM  tk 
l>-4iljr  •iitjaliuiM  of  Ae  oerrca. 

Wr,.  I  wmid  h«rc  trial  tnie  vC  two  cAo-  lundi  tX  bncf 
|<  ra,  fur  t^nu('ttiia%  the  heart  aoil  ifiirita:  Ae  one  cf  Ae  Uv 
r-lrWli  (rf  <ri[>cr»,  tns<k  Into  little  pieee*  of  bcadi ;  for  «aoe  ^ 
An  urral  ({fMN]  ifiwanla  f(ra|«ecia]If  for  potitettt  agnca),  it  ia  U* 
tliity  will  liff  (.-ITi^ual  (tutwanU,  where  the]'  majr  be  applied '"■ 
f|i'i-aior  i)uui)l]l]r.  There  woukl  be  trocheich  likewise  madet' 
n'ltibRi  I  whrMit  fleiL  dried  i«  thought  to  have  a  very  c^KiuOg 
mid  <M(r<liitl  virtue.  The  olhrr  is,  of  beads  made  of  the  KailA 
|»iwd«r  witicli  they  ckII  kcrnic*;  which  is  the  priDcipal  ingie* 
illciit  ill  llit-!r  conlial  cniifectioa  alki^nueid :  tlic  bead&  would  b> 
Miflft  u|i  wiili  ainlicrgriiie,  and  soine  poaiaoJcr. 

1^0(1.  It  liiitli  buuri  lotig  n>C4?iicd,  and  confirmed  by  diten 
liiiiU,  lliiit.  tlio  root  uf  the  malc'piuny  dried,  tied  Xo  Ae  neck, 
li'itli  li<'])i  tlin  fftlliiij^  Nil-kiieM:  aiid  likewirc  tlie  iiicubas,  whidi 
wi'  cull  tlid  iimrv.'  Tla>  oatixc  of  both  theae  disease?,  and  espe- 
rtrilly  of  tliA  flpilejiiiy  from  the  Atomnch,  is  the  grosiineas  of  the 
viipiiiir*  wliiuU  riiQ  aod  enter  into  the  ccllit  of  the  briiu :  and 
tliiin'riiri'  the  working  In  by  extreme  and  subtUc  attenuation; 
which  thiit  diiiiiih' liiitli.  I  jiiilgo  the  like  to  be  in  c^utoreum, 
iiiiivk,  riio-ari'd,  i4(nu«  ciiatun  seed,  &c 

'  I'nnUn  |I>*  OohlH.  ■•III.  ^  All.)  anifnia  Ihut  pmnf  thu*  iip|>tM  ii 
^•»ll,  lilil  ti>  ilmt  nnl  nwutlon  Um  tBilliis  ikkiirM.    Uut  comiMin  tbc 
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967.  There  w  a  stone  which  they  call  the  hlooJ- stone,  which 
worn  U  thought  to  be  good  for  them  that  bleed  at  the  nose : 
which  (no  doubt)  is  by  astriction  and  cooling  of  the  spirits.* 
Quarc,  if  the  stone  taken  out  of  the  toad's  head  be  not  of  tl.e 
like  virtue  ;  for  the  toad  loveth  shade  and  coolness. 

968.  Light  mny  be  taken  from  the  experiment  of  the  horse- 
tooth  ring,  and  the  garland  of  periwinkle,  how  that  those  things 
which  assuage  the  strife  of  the  spirits,  do  help  diseases,  con- 
trary to  the  intention  desired :  f«>r  in  the  curing  of  the  cramp, 
the  intention  is  to  relax  the  sinews ;  but  the  contraction  of 
the  spirits,  that  they  strive  less,  is  the  best  help :  so  to  pro- 
cure easy  travails  of  women,  the  intention  is  to  bring  down  the 
child;  but  the  best  help  is,  to  stay  the  coming  down  too  fast : 
whereunto  they  say  the  toad-stone  likewise  heli)eth.  So  in 
pestilent  fevers,  the  intention  is  to  exi)el  the  infection  by  sweat 
and  evaporation :  but  the  best  means  to  do  it  is  by  nitre, 
diascordium,  and  other  cool  things,  which  do  for  a  time  arrest 
the  expulsion,  till  nature  can  do  it  more  quietly.  For  as  one 
saith  prettily :  In  the  quenching  of  the  flame  of  a  pestilent  arjue^ 
nature  is  Hkff  people  that  come  to  quench  the  flre  of  a  house ; 
^hich  are  so  busy,  as  one  of  them  letteth  another.  Surely  it 
i^  an  excellent  axiom,  and  of  manifold  use,  that  whatsoever 
apl^aseth  the  contention  of  spirits,  furthereth  their  action. 

969.  The  writers  of  natural  magic  commend  the  wearing 
of  the  spoil  of  a  snake,  for  preserving  of  health.  I  doubt  it 
iji  but  a  conceit;  for  that  the  snake  is  thought  to  renew  her 
youth  by  casting  her  spoil.  They  might  as  well  take  the  beak 
of  an  eagle,  or  a  piece  of  a  hart's  horn,  because  those  renew. 

970.  It  hath  been  anciently  received,  (for  Pericles  the  Athe- 
nian used  it,)  and  it  is  yet  in  use,  to  wear  little  bladders  of 
quicks'dver,  or  tablets  of  arsenic,  as  preservatives  against  the 
plague :  not  as  they  conceive,  for  any  comfort  they  yield  to 
the  spirits,  but  for  that  being  poisons  themselves,  they  draw 
the  venom  to  them  from  the  spirits.^ 


*  Set  Joyful  News,  &c.,  p.  18. 

*  I  do  not  know  where  this  is  related  of  Pericles.  Mercurialls,  In  hl«  De  Veneni$ 
et  Morbit  tenenoth,  li.  9.  (Venice,  1583),  speaks  of  it  as  a  recent  InvenUon,  so  that 
he  at  leaxt  did  not  bel  eve  that  Pericles  had  employed  it.  Mercnrialis  was  eminently 
li';4rn«^  in  medical  literature,  so  that  his  silence  on  this  point  deserves  notice. 
Stiau«)!us  affirms  that  Carpi,  who  died  in  1550,  is  the  first  writer  who  mentions  the 
rractlce.  hut  that  it  ajipear?  to  have  been  common  in  Turkey  at  an  earlier  time.  See 
StrausKius.  Epi»i.  ad  Conit.  Diyhaum  ( Kenelm  DlKhy).  in  the  Theatmni  Si/injHithr^ 
iicum^  p.  136.,  aud  tor  a  full  account  of  all  arsenical  au^  otl\«T  %,iCi\x\ft\A  UV^v^VkNi  «&« 
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971.  Vide  the  experiments   95,  96,  and  97,  toucliing  the 
several  sympathies  and  antipathies  for  medicinal  use. 

972.  It  is  said  that  the  guts  or  skin  of  a  wolf,  being  applied 
to  the  belly,  do  cure  the  colic*  It  is  true,  that  the'  wolf  is  a 
beast  of  great  edacity  and  digestion ;  and  so,  it  may  be,  the 
])arts  of  bim  comfort  the  bowels. 

973.  We  see  scare-crows  are  set  up  to  keep  birds  from  corn 
and  fruit.  It  is  reported  by  some  that  the  head  of  a  wolf, 
whole,  dried,  and  hanged  up  in  a  dove-house,  will  scare  away 
vermin ;  such  as  are  weasels,  polecats,  and  the  like.  It  may 
be  the  head  of  a  dog  will  do  as  much  ;  for  those  vermin  iwith 
us,  know  dogs  better  than  wolves. 

974.  The  brains  of  some  creatures  (when  their  heads  are 
roasted)  taken  in  wine,  are  said  to  strengthen  the  memory;  as 
the  brains  of  hares,  brains  of  hens,  brains  of  deers,  &c.  And 
it  seemeth  to  be  incident  to  the  brains  of  those  creatures  that 
are  fearful.^ 

975.  The  ointment  that  witches  use  is  reported  to  be  made 
of  the  fjit  of  children  digged  out  of  their  graves;  of  the  juices 
of  smallage,  wolf-bane,  and  cinque-foil,  mingled  with  the  meal 
of  fine  wheat.  But  I  suppose  that  the  soporiferous  medicines 
are  likest  to  do  it;  which  are  henbane,  hemlock,  mandrake, 
moonshade,  tobacco,  opium,  saffron,  poplar-leaves,  &c. 

976.  It  is  reported  by  some  that  the  affections  of  beasts, 
uhen  they  are  in  strength,  do  add  some  virtue  unto  inanimate 
things;  as  that  the  skin  of  a  sheep  devoured  by  a  wolf,  moveth 
itching;  that  a  stone  bitten  by  a  dog  in  anger,  being  thrown 
at  him,  drunk  in  powder,  provoketh  choler. 

977.  It  hath  been  observed  that  the  diet  of  women  with 
child  doth  work  much  upon  the  infant ;  as  if  the  mother  eat 
([uinces  much,  and  coriander-seed,  (the  nature  of  both  which  is 
to  repress  and  stay  vapours  that  ascend  to  the  brain,)  it  will 

Diemerbroeck,  De  Pefte,  il.  11.,  who  refers  to  a  ^eat  number  of  writer;*.  I  may*^ 
to  those  he  has  mentioned,  Caesalpinus,  De  Rebus  MetaVicis,  i.  30.,  and  SepCilius 
J)v  Pfste.  [Bacdii  was  perhaps  thinkitig  of  the  charm  which  Pericles  wore  about  hb 
luck  wl.enhewas  ill  of  the  plague;  which  is  mentioned  by  Plutarch, on  the aulhoritj' 
01  Thi'ophraNtus. — /.  5] 

'  Ciirdan,  Do  Subtil,  xviii.  p.  639  Almost  all  the  statements  in  the  succeediiM 
p  »ni;;raphs,  to  980.  inclusive,  are  taken  from  Cardan.  See  the  De  Subtil,  p.  639.  to 
P    641. 

-  It  seems  difficult  to  understand  why  the  brain  of  one  animal  should  have  taort 
( tt'ict  than  that  oi  another,  but  as  phosphorus  appears  to  exist  in  a  p€H:uUar  state  in 
tlu'  brain,  it  is  quite  p<;sAibIe  that  in  cases  in  which  a  failui'e  of  memory  arises  from 
drtlcient  nutrltum  of  the  organ  (assuminK  that  there  are  buch  cabes),  the  diet  mm- 
Uoned  iu  the  ivxi  mi'^tvi  \mi  vx^tluU 
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ttiake  the  child  ingenious ;  and  on  the  contrary  side,  if  the 
niother  eat  (much)  onions  or  beans,  or  such  vaporous  food  ;  or 
drink  wine  or  strong  drink  immoderately  ;  or  fast  much ;  or  be 
given  to  much  musing ;  (all  which  send  or  draw  vapours  to  the 
head ;)  it  endangereth  the  child  to  become  lunatic,  or  of  imper- 
fect memory :  and  I  make  the  same  judgment  of  tobacco  often 
taken  by  the  mother. 

978.  The  writers  of  natural  magic  report  that  the  heart  of 
u  ape,  worn  near  the  heart,  comforteth  the  heart,  and  in- 
sreaseth  audacity.  It  is  true  that  the  ape  is  a  merry  and  bold 
beast  And  that  the  same  heart  likewise  of  an  ape,  applied 
to  the  neck  or  head,  helpeth  the  wit;  and  is  good  for  the 
Falli'^g  sickness :  the  ape  also  is  a  witty  beast,  and  hath  a  dry 
brain ;  which  may  be  some  cause  of  attenuation  of  vapours  in 
the  head.  Yet  it  is  said  to  move  dreams  also.  It  may  he  tlie 
heart  of  a  man  would  do  more,  but  that  it  is  more  against  men's 
minds  to  use  it ;  except  it  be  in  such  as  wear  the  reliques  of 
saints. 

979.  The  fleA  of  a  hedge-hog,  dressed  and  eaten,  is  said  to 
be  a  great  drier:  it  is  true  that  the  juice  of  a  hedge-hog 
must  needs  be  harsh  and  dry,  because  it  putteth  forth  so  many 
prickles :  for  plants  also  that  are  full  of  prickles  are  generally 
dry ;  as  briars,  thorns,  berberries ;  and  therefore  the  ashes  of 
tt  hedge-hog  are  said  to  be  a  great  dcsiccative  of  fistulas. 

980.  Mummy  hath  great  force  in  stanching  of  blood ;  which, 
ite  it  may  be  ascribed  to  the  mixture  of  biJms  that  are  glu- 
tinous ;  so  it  may  also  partake  of  a  secret  propriety ;  in  that 
the  blood  draweth  man's  flesh.  And  it  is  approved  that  the 
lioss  which  groweth  upon  the  skull  of  a  dead  man  unburied, 
^11  stanch  blood  potently :  and  so  do  the  dregs,  or  powder 
•f  blood,  severed  from  the  water,  and  dried. 

981.  It  hath  been  practised,  to  make  white  swallows,  by 
Pointing  of  the  eggs  with  oil.*  Which  effect  may  be  produced 
y  the  stepping  of  the  pores  of  the  shell,  and  making  the 
lice,  that  putteth  forth  the  feathers  afterwards,  more  penu- 
icms.  And  it  may  be,  the  anointing  of  the  eggs  will  be  as 
Sectual  as  the  anointing  of  the  body;  of  which  vide  the 
Kperiment  U3. 

982.  It  is  reported  that  the  white  of  an  egg,  or  blood, 
tingled  with  salt-water,  doth  gather  the  saltness,  and  maketh 

>  Cftrdao,  De  Rcrum  Varietate,  xvl.  00.  p.811. 


663  NATURAL  HISTORY. 

the  water  sweeter.  This  may  be  by  alhesion;  as  in  tlie 
sixth  experiment  of  clarification :  it  may  be  also,  that  blooJ, 
and  tha  white  of  aa  egg,  (which  is  the  matter  of  a  living,' 
creature,)  have  some  sympathy  with  salt :  for  all  life  hath  a 
sympathy  with  sal*.  We  see  that  salt  laid  to  a  cut  finger 
healeth  it;  so  as  it  seemeth  salt  draweth  blood,  as  well  ad 
blood  draweth  salt. 

983.  It  hath  been  anciently  received  that  the  sea-hare  hath 
an  antipathy  with  the  lungs,  (if  it  cometh  near  the  body,)  and 
erodeth  them.  Whereof  the  cause  is  conceived  to  be,  a  quality 
it  hath  of  heating  the  breath  and  spirits ;  as  cantharides  have 
upon  the  watery  parts  of  the  body,  as  urine  and  hydropical 
water.  And  it  is  a  good  rule,  that  whatsoever  hath  an  open- 
tion  upon  certain  kinds  of  matters,  that,  in  man's  body,  worketh 
mot  upon  those  parts  wherein  that  kind  of  matter  aboundcth. 

984.  Generally,  that  which  is  dead,  or  corrupted,  or  ex- 
ccrned,  hath  antipathy  with  the  same  thing  when  it  is  alive, 
and  when  it  is  sound  * ;  and  with  those  parts  which  do  excern : 
as  a  carcase  of  man  is  most  infectious  and  odious  to  man; 
a  carrion  of  an  horse  to  an  horse,  &c  ;  purulent  matter  of 
wounds,  and  ulcers,  carbuncles,  pocks,  scabs,  leprosy,  to  sound 
flesh ;  and  the  excrement  of  every  species  to  that  creature  that 
excerueth  them.  But  the  excrements  are  less  pernicious  than 
the  corruptions. 

985.  It  is  a  common  experience,  that  dogs  know  the  dog- 
killer  ;  when,  as  in  times  of  infection,  some  petty  fellow  is  scut 
out  to  kill  the  dogs  ;  and  that,  though  they  have  never  seenhim 
before,  yet  they  will  all  come  forth,  and  bark,  and  fly  at  him. 

986.  The  relations  touching:  the  force  of  imamnation  and  the 
secret  instincts  of  nature,  are  so  uncertain,  as  they  require  a 
great  deal  of  examination  ere  we  conclude  upon  them.  I  would 
liave  it  first  throughly  inquired,  whether  there  be  any  secret 
pass.iges  of  sympathy  between  persons  of  near  blood;  as  parents, 
children,  brothers,  sisters,  nurse-children,  husbands,  wives,  &c. 
Tliere  be  many  reports  in  history,  that  upon  the  death  of 
]>ersons  of  such  nearness,  men  have  had  an  inward  feeling  of  it. 
I  myself  remember,  that  being  in  Paris,  and  my  father  dying 
in  liondon,  two  or  three  days  before  my  father's  death  I  ha^ 
a  dream,  which  I  told  to  divers  English  gentlemen,  that  my 

•  •'  Honrt  enlip  omne  simile  niaxime  simile  cum  corruptum  est." — Cardt»,  ^ 
SttUiL  p.  641. 
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hihej^s  honse  in  the  country  was  plastered  all  over  witli  black 
iiH)rtar.  There  is  an  opinion  abroad,  (whether  idle  or  no  I 
camoot  say,)  that  loving  and  kind  husbands  have  a  sense  of 
their  wives  breeding  child,  by  some  accident  in  their  own 
lody. 

987.  Next  to  those  that  are  near  in  blood,  there  may  be  the 
like  passage  and  instincts  of  nature  between  great  friends  and 
enemies :  and  sometimes  the  revealing  is  unto  another  person, 
and  not  to  the  party  himself.  I  remember  Philippus  Com- 
niineus  (a  grave  writer)  reportcth,  that  the  Archbishop  of 
Vienna  (a  reverend  prelate)  said  one  day  after  mass  to  King 
Lewis  the  eleventh  of  France :  Sir^  your  mortal  enemy  is 
tJpnd ;  what  time  Charles  Duke  of  Burgundy  was  slain  at  the 
battle  of  Granson  against  the  Switzers.'  Some  trial  also  would 
be  made,  whether  pact  or  agreement  do  any  thing ;  as  if  two 
friends  should  agree,  that  such  a  day  in  every  week,  they, 
being  in  far  distant  places,  should  pray  one  for  another,  or 
should  put  on  a  ring  or  tablet  one  for  another's  sake ;  whether 
if  one  of  them  should  break  their  vow  and  promise,  the  other 
should  have  any  feeling  of  it  in  absence. 

988.  If  there  be  any  force  in  imaginations  and  affections 

of  singular  persons,  it  is  probable  the  force  is  much  more  in 

the  joint   imaginations  and  affections  of  multitudes:  as  if  a 

victory  should  be  won  or  lost  in  remote  parts,  whether  is  there 

not  some  sense  thereof  in  the  people  whom  it   concerneth; 

because  of  the  great  joy  or  grief  that  many  men  are  posses'^?ed 

I      with   at  once?     Pius  Quintus,  at  the  very  time  when  that 

'      memorable   victory  was  won  by  the  Christians   against   the 

Turks,  at  tlie  naval  battle  of  Lepanto,  being  then  hearing  of 

causes  in  the  consistory,  brake  off  suddenly,  and  said  to  those 

about  him.  It  is  now  more  time  we  should  give  thanks  to  God 

*  Charles  the  Bold  was  not  killed  at  Granson,  but  at  Nancy ;  nor  is  the  story  told 

^  Philippe  de  Comines.     We  have  no  authority  for  it   but  that  of  the  anonymous 

Author  of  an  account  of  Angelo  Caltho,  Archbishop  of  Vienne,  to  whom  Comine^  in- 

^Tibed  his  memoirs.     This  account  is  prefixed  to  several  editions  of  them,  and  t^rst, 

-I  IxfUeve,  to  that  which  Sauvage  published  in  1605.     In  truth,  Comines'  ^ilence  is,  as 

•li'iylf  remarks,  almost  conclusive  against  the  story,  and  It  is  remarkable  that  Bacon 

'^Hould  have  ascribed  It  to  him,  as  Sauvage,  who^e  edition  Bacon  probably  used,  notes 

J')  the  margin  that  it  is  odd  that  Comines  should  have  omitted  so  singular  an  incident. 

^^'^'tbo  in  called  Cato  in  Madlle.  Dupont*s  edition  of  Comines.     He  was  a  native  of 

'^'^''ento,  and  was  a  long  time  in  the  service  of  the  Duke  of  Burgundy,  whom  he 

*'.***^'i'ted  after  the  defeat  at  (Jran^on.     A  similar  story  is  told  with  respect  to  Richard 

^^*^r  de  Lion,  —  that  his  death  was  announced  at  Rome  on  the  day  It  hapiiened,  by 

*       **'*hop  whom  he  had  deprived  of  his  see.     **  Teluni   Limosiit,*'  said  the  b]>hop,  iu- 

*^'~'*^|*ting  hlin»«lf  while  he  was  iiertbrming  mass,  **occidit  Leonem  Anglis.** 
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for  the  great  victory  he  has  gi-antcd  us  against  the  Turh:  H 
IS  true  that  victory  had  a  sympathy  with  his  spirit;  for  it 
was  merely  his  work  to  conclude  that  league,*  It  may  be  that 
revelation  was  divine :  but  what  shall  we  say  then  to  a  number 
of  examples  amongst  the  Grecians  and  Romans?  where thj 
people  being  in  theatres  at  plays,  have  had  news  of  victories 
an  1  overthrows,  some  few  days  before  any  messenger  could 
come. 

It  is  true  that  that  may  hold  in  these  things,  which  is 
the  general  root  of  superstition  ;  namely,  that  men  observe 
when  things  hit,  and  not  when  they  miss ;  and  commit  to 
nuMiiory  the  4»ne,  and  forget  and  pass  over  the  other.  But 
touching  divination,  and  the  misgiving  of  minds,  we  skill 
speak  niore  when  we  handle  in  general  the  nature  of  minds, 
and  souls,  and  spirits. 

989.  We  have  given  formerly  some  rules  of  imagination; 
and  touching  the  fortifying  of  the  same.  We  have  set  down 
also  some  few  instimces  and  directions,  of  the  force  of  imagina- 
tion upon  beasts,  birds,  &c. ;  upon  plants ;  and  upon  inanimate 
bodies :  wherein  you  must  still  observe,  that  your  trials  be 
upon  subtile  and  light  motions,  and  not  the  contrary;  for  you 
will  sooner  by  imagination  bind  a  bird  from  singing  than  frm 
eating  or  flying;  and  I  leave  it  to  every  man  to  choose  experi- 
ments which  himself  thinketh  most  commodious;  giving  now 
but  a  few  examj)lcs  of  every  of  the  three  kinds. 

990.  Use  some  imai;inant,  (observing  the  rules  formerly  pn*- 
scrib;!cl,)  for  binding  of  a  bird  from  singing ;  and  the  like  of  a 
dog  from  barking.  Try  also  the  imagination  of  some,  whom 
you  shall  accommodate  with  things  to  fortify  it,  in  cock-fights 
to  make  one  cock  more  hardy  and  the  other  more  cowaitlly. 
It  would  be  tried  also  in  flying  of  hawks;  or  in  coursing  of  a 
deer,  or  hart,  with  grey-hounds ;  or  in  horse-races ;  and  the 
like  comparative  motions ;  for  you  may  sooner  by  imagination 
quicken  or  slack  a  motion,  than  raise  or  cease  it;  as  it  is  easier 
to  make  a  dog  go  slower,  than  to  make  him  stand  still  that  he 
may  not  run. 

•  Thi-s  story  rests  upon  better  authority  than  most  stories  of  the  same  kind.  Catena 
tells  it  in  hh  Lite  of  Pius  V.,  publislied  in  lo8G,  only  fourreeii  years  after  the  bastlr. 
The  P».pe  was  not  engaged  In  hearing  causes,  but  In  tninsacting  affair*  of  «tat»- wi'h 
his  minlscer  Bu^sotl.  See  Catena.  FUa  Hi  Pio  V  p.  l?.a.  CatxliuMl  dc  Ptrnvu  mru- 
rloDS  it  ab  a  Ihing  vjh\cV\  vvcx-^VkkIv  at  Rome  knew  to  be  true. 
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991.  In  plants  also,  voa  aia^  rrr  :ii5?  for.v  :*  ■aiu^-.-.M:'..n 
npin  the  lighter  sort  ot  iii«:dz?:  i«  u:>?a  :he  <iWvKa  rlu-iiij:. 
orliVelv  cominsT  up  of  herb-s;  or  aroa  chs::r  b%*ad!air  ouo  \v,iv 
or  other;  or  upon  their  cl«:=g  inJ  o^p^ni::^*  CS:o. 

992.  For  iuAninuie  thhij:*,  vou  mav  :rv  the  torv'o  of  iiua- 
Ration  upon  flaying  the  working  or"  hovr  when  ilio  barm  is 
jint  in ;  or  upon  the  cominj:  of  bu:;er  or  ohoo?i\  a:"kor  lUo 
churning ',  or  the  rennet  be  put  in. 

993.  It  18  an  ancient  tradition  ever}-  when*  allo»i;J,  for 
example  of  secret  proprieties  and  iutluxos,  that  tho  toriKnlo 
TTiarina^  if  it  he  touched  with  a  long  stiok,  doth  sTii|H'iy  tlio 
Kind  of  him  that  toucheth  it.  It  is  one  dogroo  of  workiiij;  at 
clUtance^to  work  by  the  continuance  of  a  lit  niodiiini;  as  muiiiiI 
V ill  be  conveyed  to  the  ear  by  striking  up.ui  a  bi»\v*Hirin'^,  if 
the  horn  of  the  bow  be  held  to  the  ear. 

994.  The  writers  of  natural  magic  do  attrlbiito  nuu'h  tit  tin* 
virtues  that  come  from  the  parts  of  living  oreaturoH;  hh  art  iliry 
Retaken  from  them,  the  creatures  reniaiiiiiig  still  alivi*'^:  u^  if 
the  creature  still  living  did  infuse  some  iimnatiTlato  virtue  ainl 
vigour  into  the  part  severed.  So  much  may  bi»  tru(» ;  that  any 
part  taken  from  a  living  creature  newly  slain,  may  he  ol'grcatci- 
Wee  than  if  it  were  taken  from  the  like  creature  dying  of  it- 
self, because  it  is  fuller  of  spirit. 

995.  Trial  would  be  made  of  the  like  parts  of  Individuti.^  in 
V'ants  and  living  creatures  ;  as  to  cut  off  a  i^tork  of  a  tnt*.  umi 
to  lay  that  which  you  cut  off  to  putrefy,  to  hu*  wlidlit  r  if  will 
<lccay  the  rest  of  the  stock  :  or  if  you  kIkiuM  rut  of  I'  part  of  ilir 
tail  or  leg  of  a  dog  or  a  cat,  and  lay  it  U>  putri'fv ,  and  m>  s-i-r 
whether  it  will  fester,  or  keep  from  healing,  the  j>:iii  ivlii<  li 
remaineth* 

996.  It  is  received,  tliat  it  helpeth  t«>  continue  lov*-,  il"  oni- 
wear  a  ring,  or  a  bracelet,  of  tlie  liair  of  tiie  p:uiv  L*  Ii,\i.|. 
But  that  may  be  by  the  exciting  of  tlu^  iiii:i;jin:iiJon  :  uud  jk  i  - 
haps  a  glove,  or  other  like  iuvour,  may  as  will  do  it. 

997.  The  sympathy  of  iiidlviduaJ?.  tliul  liav*-  luiii  * uiii* ,  -.i 
have  touched,  is  of  all  others  the  nlo^t  iii<*i<;diljlt  :   \ii  uki.i-I 
'm<f  unto  our  faithful  manner  of  cxuiiiiriatloii  of   ita'nu  .  ^\«   w  iW 
make  some  little  mention  of  it.     I'he  lukiuy  simhv  <if  u.oi     iv 
rubbing  them  with  somewhat  lliut  alu  r^xaid.-  i^  ]iui   i.u  »».  ^ 

'  dherMii*^  Id  the  original.  —  J.  ^'  *  I'l^*!.'   .N.iiuia-  .\i. >.-..«        it 
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and  consume^  is  a  ccmmon  experiment ;  and  I  do  apprehend 
it  the  rather,  because  of  mine  own  experience.  I  had,  from  my 
childhood,  a  wart  upon  one  of  my  fingers :  afterwards,  when  I 
was  about  sixteen  years  old,  being  then  at  Paris,  there  grew  upon 
b;)th  my  hands  a  number  of  warts  (at  the  least  an  hundred) 
in  a  month's  space.  The  English  ambassador's  lady,  who  was 
a  woman  far  from  superstition,  told  me  one  day,  she  would 
help  me  away  with  my  warts :  whereupon  she  got  a  piece  of 
lard,  with  the  skin  on,  and  rubbed  the  warts  all  over  with  the  fat 
side ;  and  among:it  the  rest,  that  wart  which  I  had  had  from 
my  childhood :  then  she  nailed  the  piece  of  lard,  with  the  fat 
towards  the  sun,  upon  a  post  of  her  chamber  window,  which 
was  to  the  south.  The  success  was,  that  within  five  week' 
space  all  the  warts  went  quite  away :  and  that  wart  which  1 
had  so  long  endured,  for  company.  But  at  the  rest  I  did  little 
marvel,  because  they  came  in  a  short  time,  and  might  go  away 
in  a  short  time  again :  but  the  going  away  of  that  which  had 
stayed  so  long,  doth  yet  stick  with  me.  They  say  the  like  i* 
done  by  rubbing  of  warts  with  a  green  elder  stick,  and  then 
burying  the  stick  to  rot  in  muck.  It  would  be  tried  with  conw 
and  wens,  and  such  other  excrescences.  I  would  have  it  abo 
tried  with  some  parts  of  living  creatures  thnt  are  nearest  the 
nature  of  excrescences ;  as  the  combs  of  cocks,  the  spurs  of 
cocks,  the  liorns  of  beasts,  &c.  And  I  would  have  it  tried 
both  ways ;  both  by  rubbing  those  parts  with  lanl,  or  elder,  as 
before:  and  by  cutting  off  somo  piece  of  those  parts,  and  laying 
it  to  consume ;  to  see  whether  it  will  work  any  effect  towards 
the  consumption  of  that  part  which  was  once  joined  with  it 

998.  It  is  constantiv  received  and  avouched,  that  the  anoint- 
ing  of  the  weapon  that  maketh  the  wound,  will  heal  the  wound 
itself.  In  this  experiment,  upon  the  relation  of  men  of  credit, 
(though  mvself,  as  yet.  am  not  fully  inclined  to  believe  it,)  you 
shall  note  the  points  following.  First,  the  ointment  wherewith 
this  is  done  is  made  of  divers  ingredients ;  whereof  the  strangest 
and  hardest  to  Ci^me  by,  are  the  moss  upon  tlie  skull  of  a  dead 
luan  unburied,  and  the  fats  of  a  boar  and  a  bear  killed  in  the  act 
K>'^  generation.  These  two  last  I  could  easily  suspect  to  be  pre- 
scribed as  a  starting-hole  ;  that  if  the  experiment  proved  not,  it 
might  be  pretended  that  the  beasts  were  not  killed  in  the  due 
time  :  for  as  for  the  moss,  it  is  certain  there  is  great  quantity  ot 
it  in   Ireland,  upon  slain  bodies,  laid  on  heajis  unburied.    The 
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her  mgredients  are,  the  blood-stone  in  powder,  and  some  other 
logs,  which  seem  to  have  a  virtue  to  stanch  blood ;  as  also  the 
3d8  hath.  And  the  description  of  the  whole  ointment  is  to  be 
iind  in  the  chemical  dispensatory  of  Crollius.*  Secondly,  the 
me  kind  of  ointment  applied  to  the  hurt  itself  worketh  not 
e  effect ;  but  only  applied  to  the  weapon.  Thirdly,  (which  I 
e  well,)  they  do  not  observe  the  confecting  of  the  ointment 
der  any  certain  constellation ;  which  commonly  is  the  excuse 
magical  medicines  when  they  fail,  that  they  were  not  made 
der  a  fit  figure  of  heaven.  Fourthly,  it  may  be  applied 
the  weapon,  though  the  party  hurt  be  at  great  distance, 
fthly,  it  seemeth  the  imagination  of  the  party  to  be  cured  is 
t  needful  to  concur;  for  it  may  be  done  without  the  know- 
Ige  of  the  party  wounded  :  and  thus  much  hath  been  tried, 
it  the  ointment  (for  experiment's  sake)  hath  been  wiped  off 

2  weapon,  without  the  knowledge  of  the  party  hurt,  and 
jsently  the  party  hurt  hath  been  in  great  rage  of  pain,  till 

3  weapon  was  re-anointed.  Sixthly,  it  is  affirmed  that  if  you 
nnot  get  the  weapon,  yet  if  you  put  an  instrument  of  iron 

wood,  resembling  the  weapon,  into  the  wound,  whereby  it 
?edeth,  the  anointing  of  that  instrument  will  serve  and  work 
3  effect.  This  I  doubt  should  be  a  device  to  keep  this  strange 
•m  of  cure  in  request  and  use  ,*  because  many  times  you 
mot  come  by  the  weapon  itself.     Seventhly,  the  wound  must 

at  first  washed  clean  with  white  wine,  or  the  party's  own 
ter;  and  then  bound  up  close  in  fine  linen,  and  no  more 
jssing  renewed  till  it  be  whole.  Eighthly,  the  sword  itself 
ist  be  wrapped  up  close,  as  far  as  the  ointment  goeth,  that  it 
:eth  no  wind.  Ninthly,  the  ointment,  if  you  wipe  it  off 
m  the  sword  and  keep  it,  will  serve  again ;  and  rather  in- 
ase  in  virtue  than  diminish.  Tenthly,  it  will  cure  in  far 
>rter  time  than  ointments  of  wounds  commonly  do.  Lastly, 
vill  cure  a  beast,  as  well  as  a  man ;  which  I  like  best  of  all 
!  rest,  because  it  subjecteth  the  matter  to  an  easy  trial. 

Experiment  solitary  touching  secret  proprieties, 

)99.  I  would  have  men  know,  that  though  I  reprehend  the 
y  passing  over  of  the  causes  of  things,  by  ascribing  them  to 
ret  and  hidden  virtues  and  proprieties;  (for  this  hath  arrested 

See  his  Ba&ilicn  Chymica,  p.  400.  In  the  edition  I  have  seen,  that  of  1649^ 
hing  It  laid  at  to  the  time  of  killing  the  bear  and  the  boar.  On  the  suttject  of 
Dgiwiilft  •mmria,'*  tee  a  colIectioD  of  tracts  in  the  T/uatrmm  Spityathetiemm^ 
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And  laid  asleep  all   true  inquiry  aad  iudkatioas;)   jct  Z 
DOt  nnderstand  but  that  in  the  practit^  part  of  knotvlecI^T, 
much  will  be  left  to  esperieuce  and  prolntiun,  wliereuato  int//- 
citioD  cannot  so  t'nlly  reach:  and  this  not  only  in  s/wciV,  but 
in  indicidito.     So  in  pbvsic,  if  juu  will  cure  the  jiundicc  ',  it 
K  not  enough  to  ^y  that  the  medicine  iiia5t  not  be  cooliair  ■' 
fitr  ihat  will  hinder  the  opening  nhich  the  disease  requireth: 
that  it  must  not  be  hot :  for  that  will  exasperate  choler :  tbut  it 
mitst  go  to  the  gall ;  for  there  is  the  obstructiou  which  canseth 
t!ie  disease,  &c.     But  you  must  receive  fraxa  experience,  that 
powder  of  Chamarpilvs,  or  the  like,  drunk  in  beer,  is  good  bg 
the  Jaundice.*     So  agiun,  a  wise  physician  doth  not  continue 
<>ttll  the  ante  medicine  to  a  patient ;  but  he  will  rary,  if 
first   medicine  doth  not  apparently  succeed :  for  of  thoee 
inedied  that  are  good  for  the  jaundice,  etone,  agues,  &c.,  i 
will  do  good  in  one  body  which  will  not  do  good  in  another! 
according  to  the  correspoiideace  tlte  medicine  hath  to  the  ia> 
dividual  body. 

ErptrimaU  utitary  louekitip  the  genertd  stfrnpathy  of  men't 

1000.  The   leligfat  which  men  have  in   pupularity, 
bon^iir.  sobmission  and  subjection  of  other  men's  miiids,  ' 
or  afiectioDS,  (although  these  thingrs  may  be  desired  fur  othi 
ends.)  secmeth  to  be  a  thing  in  itself,  without  contemplation  t 
joence,  gralefol  and  agreeable  to    the    nature    of  i 

lis  thii^  (surely)  is  not  witbout  some  signifi cation,  as  if  |1 
spiriis  and  souls  of  men  came  forth  out  of  one  divine  limbni 
else  why  should  men  be  so  much  affecled  with  that  which  otlM 
ihink  or  say  ?  The  best  temper  of  miads  desireth  good  naa 
and  true  h'^nour:  the  lighter,  popularity  and  applause:  d 
more  depraved,  sul'jection  and  tviannv;  as  is  ^een  in  giK 
d^nquerors  and  Iroublers  of  the  world;  and  yet  more  in  an| 
heretics ;  for  the  introducii^  of  new  doctrines  is  likewise  I 
a^ctatiun  of  tyranny  over  the  noderstandii^  and  beliefiti 
men. 

&  *  Sr  rUajr.  uIt.  M, 
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Non. 

I  have  not  been  able  to  procure  a  copy  of  the  first  edition  of  the  S^va  S^i 
ivtaich  was  published  in  1627.  Wherever  therefore  I  speak  of  *'the  oriidna],''  I 
must  be  understood  to  refer  to  the  second  edition,  which  appeared  in  1628.  The  »bk 
remark  will  apply  to  the  New  AtiatdU,  in  the  neit  Tolume.  •— ^  5. 
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PREFACE 


TO  THB 


SCALA   INTELLEOTUS   AND   PRODROMI. 


The  two  following  pieces  (which  complete  the  first  part  of  the 
Philosophical  Works)  were  first  published  by  Gruter  in  1653. 
They  are  not  included  in  Dr. 'Rawley's  Opuscula  (^1658),  nor 
mentioned  in  his  list  of  Bacon's  later  writings.  As  to  the  date 
of  their  composition,  I  can  find  no  grounds  even  for  a  guess. 
Either  of  them  might  apparently  have  been  written  at  any  time 
after  the  plan  of  the  Instauratio  in  its  six  parts  had  been  once 
conceived.  Gruter  places  them  among  what  he  calls  Impetus 
Fhilosophici;  which  merely  means  that  they  came  to  him  as 
loose  sheets  without  any  direction  under  what  title  to  arrange 
them.  There  can  be  no  doubt  however  that  they  were  in- 
tended as  prefaces  to  the  fourth  and  fifth  parts  of  the  Instau^ 
ratio  respectively ;  nor  is  there  any  reason  to  suppose  that  they 
had  been  either  abandoned  or  superseded.  Being  unable  there- 
fore to  follow  the  order  of  composition,  I  follow  the  order  of 
matter,  and  put  them  here  where  they  were  meant  ultimately 
to  stand. 

With  these  prefaces  the  collection  of  works  published  or 
designed  for  publication  as  parts  of  the  Instauratio  Magna  must 
close.  Of  the  fourth  part  not  even  any  fragment  has  come 
down  to  us,  unless  the  Inquisitio  legitima  de  Motu,  sive  Filum 
Labyrinthiy  be  taken  for  one.  But  though  this  was  undoubt- 
edly intended  to  be  '*  veras  et  legitimae  de  rebus  inquisitionis 
exemplar^ — and  such  it  was  the  business  of  the  fourth  part  to 
exhibit, — I  rather  think  that  it  was  designed  originally  for 
the  second  part  (as  the  example  in  which  the  new  method  was 
to  be  set  forth),  and  that  the  Inquisitio  de  Forma  i'alidi  was 
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substituted  for  it.    I  have  preferred  therefore  to  place  it  amon^ 
the  works  abandoned  or  superseded. 

With  regard  to  the  fifth  part  however,  I  am  not  so  confident 
that  Mr.  Ellis  is  right  in  refusing  a  place  in  it  to  the  DeFluruei 
ReJluxUy  the  Thema  Cceli,  the  De  Principiis  atque  Oriffinibus,fiai 
the  Cogitationes  de  Naturd  Rerum ;  all  which  he  classes  as  "  oc- 
casional writings,  not  belonging  to  the  circuit  of  the  Instaura- 
tio. "  It  is  true  that  they  were  written  long  before  the  publica- 
tion of  the  Novum  Organum^  and  that  they  do  not  come  within 
tlie  circuit  of  Bacon's  work  on  the  Interpretation  of  Nature  as 
originally  projected.     That  work  (to  judge  by  the  title,  which 
has  fortunately  been  preserved)  was  to  be  distributed  into  three 
books,  the  first  to  prepare  the  mind,  the  second  to  explain  the 
method,  the  third  to  exhibit  the  results  of  the  method  applied. 
It  must  therefore  have  been   designed  to  cover  the  ground 
occupied  by  the  second  and  sixth  parts  of  the  Instauratio,  and 
perhaps  also  that  occupied  by  the  third  and  fourth ;  but  could 
not  have  been  meant  to  contain  anything  answering  to  the  fi^'t 
and  fifth.      My  own  impression  however  is,  that  one  of  Ba- 
con's objects   in  enlarging  the  design  was  to  make  a  place  in 
the  great  structure  for  occasional  writings  of  this  kind,  which 
could  not  have  properly  come  into  any  of  those  three  book? 
originally  planned.     The  addition  of  the  third  and  fourth  part^ 
indeed,  —  that  is,  the  assigning  of  a  separate  part  to  the  P^' 
nomena   Universi,  and  a  separate  part  to  the  Scala  Intellednh 
—  may  be  regarded  as   a   development  merely   of  the  origi- 
nal idea;  for  the  exposition  of  the  new  method  could  notte 
complete  without  at  least  one  perfect  example  of  an  inquiry 
legitimately   conducted  through  all  the  processes  and  ending 
in    the   discovery   of  the  form ;    nor  could  such  an  exampK' 
he  exhibited  without  a  specimen  of   the   "historia   naturali? 
ot   experimentalis  qua  sit    in  ordine    ad   condendam  philoso- 
|»hiam,''   in  reference  at  least  to  that  one  subject.     But  tk 
matter  to  be   contained  in    the  first  and  fifth  was  avowedly 
rxtraneous  to  the  main  design  ;  and  the  addition  of  these  i? 
nuK<t  easily  accounted  for  by  supposing  that  in  prefixing  the 
tirst.  Bacon  meant  to    make  a  place    for  the  Advancement  ol 
Learning  and  for  a  variety   of  miscellaneous  works  not  bear- 
ing on  natural  philosophy ;  and  in  interpolating  the  fifth,  for 
.sundry  phiU>Si>phical  speculations  which  his  studies  had  sug- 
^05itod   to  Wuw,  a\u\  \\\v\c\\  W  \^^\tded  as  guesses  worth  pre- 


AND   PRODROML  685 

serving ;  though,  being  no  better  than  **  anticipationes  mentis," 
— conclusions  derived  through  an  imperfect  logical  machinery 
from  imperfect  knowledge, — they  were  to  be  looked  upon  as 
provisional  only,  and  by  no  means  as  specimens  of  the  Philoso^ 
phia  Secunda. 

If  there  be  any  truth  in  this  conjecture,  the  pieces  which  I 
have  mentioned  have  a  fair  claim  to  a  place  among  the  Prodromi, 
and  might  follow  the  preface.  In  deference  however  to  Mr. 
Ellis's  judgment  I  have  placed  them  in  a  class  by  themselves. 
If  any  reader  prefers  to  regard  them  as  belonging  to  the  In- 
stauratio,  he  has  only  to  pass  to  the  next  volume,  overlook  the 
titlepage,  and  read  on. 

This  collection  of  the  fragments  of  the  Great  Instauration 
as  Bacon  left  it  could  hardly  however  have  been  concluded 
more  appropriately  than  with  the  two  short  pieces  which  follow ; 
in  which  we  see  the  vision  which  suggested  the  enterprise,  the 
grounds  of  reason  which  seemed  to  justify  it  as  sober  and  prac- 
ticable, the  hope  which  sustained  and  the  spirit  which  re-  . 
gulated  it,  still  as  fresh  as  when  he  started ;  but  the  end  as  far 
off  as  ever,  and  all  the  laborious  preparations  for  the  future 
"^^Tvest  breaking  off  abruptly  in  a  reiteration  of  the  exhor- 
tations, warnings,  and  promises,  with  which  they  were  com- 
naenced. 


Atque  opere  in  medio  deiixa  reliquit  aiatra ! 
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SCALA    INTELLECTUS 


FILUM   LABYRINTH!. 


DiPFlClLlS  sane  foret  reprehensio  eonim  quibus  nihil  sciri 
placmt,  si  decretam  durum  interpretatione  molliore  correxis- 
sent.  Si  quis  enim  asserat,  hoc  ipsum  scire,  recte  acceptum, 
esse  per  causas  scire ;  causarum  autem  cognitionem  gliscere,  et 
serie  et  veluti  catena  perpetua  ad  notissima  naturae  scandere, 
adea  ut  particularium  rerum  cognitio^  absque  exacta  universns 
naturae  comprehensione^  proprie  non  absolvatur ;  non  facile  in- 
venias  quod  sano  cum  judicio  contradici  possit.  Nam  et  veram 
alicujus  rei  scientiam  haberi  posse  antequam  mens  in  caugargm 
explicatione  plane  consistat,  minus  consentaneum ;  et  perfectam 
uniyersi  cognitionem  bumanae  naturae  attribuere  atque  assercre, 
temerarium  fortasse  quiddam  atque  impoteutis  cujusdam  animi 
cenaeri  poeait.  Yerum  illi  contra^  nulla  hujusmodi  usi  inter- 
pretatione ant  moderatione,  sensuum  oracula  prorsus  profanare 
non  veriti  sunt;  quod  cum  summa  rerum  dcs[>erati()ne  con- 
junctam  eat.  Quod  si  verum  omnino  dicendum  sit;  etiamni 
ab  hac  ealumnia  abstinuissent,  tamen  haec  ipsa  lis  intempestive 
et  oontentioee  mota  videatur;  cum  citra  istam  quam  intelli- 
gere  videntnr  ipsissimam  veritatem  tantus  humanae  industriae 
pateat  campus^  ut  sit  res  praepostera  et  quasi  mentis  com- 
mot9  et  perturbatae^  de  extremis  obtinendis  soHcitum  tantas 
in  medio  sitaa  utilitates  praetermittere.  Xam  utcunque  per 
vert  et  probabilis  distinctionem,  scientiae  certitudinem  de- 
atrnere,  uaum  retinere^  videri  volunt;  atque,  qur^ad  activam 
urtem,  delectum  rerum  illaesum  relinquere;  tamen,  sublata 
'  animis  hominum  veritatis  exquirendae  Fi>e,  pnxuldubio 
T08  inquisition!  humatiae  inciderunt,  et  promiscua  qiia'rendi 
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tobscanu,  et  obaervationum  eubt.ilitate  veluti  virguUis  et  ve- 
pribus  implicataa,  penetravimuB  et  pnetertviinus.  Atque  nunc 
ad  magis  aperta  fortassc  eed  bimea  ad  magia  ardna  perTCDimus, 
ex  Bjlvia  scilicet  ad  radices  montium.  Nam  ab  liistorla  nd  uni- 
versalia  certo  atq^ue  coostanti  tramite  (licet  via  nova  et  inten- 
tata)  ducemua.  Atque  certe  non  male  in  vias  contemplationum 
conveniret  illuJ  celcbre  et  decaatatum  apud  antiquos  bivJum 
TitK  activffi;  ex  quo  via  altera,  pnnio  ingressu  plana  et  facilia, 
diicebat  ad  pneruptn  et  impervia ;  altera,  a  principio  ardua  et 
Buspensa,  in  plana  desinebat."  Nam  eodeni  prorans  moJo,  qui 
jam  inde  a  prima  inqtiisitionc  immobilia  qusedam  in  scientiis 
principia  prensabit,  qtiibus  acquiescens  ca:tera  veluti  per  otium 
expediat;  ilium,  ai  modo  perrexerit  nee  niroiium  sibi  placens 
ftUt  diaplicens  ab  inquiaitjone  destiterit,  priuris  via;  i'ortuna 
manct.  Qui  autem  judicium  cobibere,  et  gradatim  adscendere, 
et  rerum  veluti  montium  juga,  unum  primo,  delude  alterum 
ac  rursus  alterum,  superaro,  cum  paticntia  vera  et  indefessa 
BUstinuerit ;  ille  od  aummitates  et  vcrticea  natura:  mature  per- 
Tcoiet,  ubi  et  statio  aerena  et  pulcberrimua  rerum  prospectus 
et  deaceusus  mulli  clivo  ducens  od  omnea  practicae.  Itoque 
cuiieilium  nostrum  eat,  verffl  et  legitime  de  rebus  inquisitionia, 
ut  in  secundo  libro  pra;cepta,  ita  bic  exemplaria  propooere  et 
dcbCribere  pro  varietate  subjcetorura ;  idque  ea  forma,  quam 
cum  vcritute  aummum  couBcneum  babere  pulnmus,  atque  ut 
probatam  et  electam  tradimus.  Neque  tamen,  more  apud 
homiues  recepto,  omnibus  bujus  formula;  partibua  necessita- 
tera  quandam  attribuinius,  tanquam  unica;  es-^ent  et  inviola- 
biles.  Neque  enim  boiniaum  iuduslriuin  et  felicitatem  veluti 
od  columnam  alligandas  cxistimamui?.  Atque  nihil  officit,  quo 
minua  ii  qui  otio  magis  abundant,  aut  a  difficuluilibus  quaa 
primo  experientcm  sequi  necesse  est  liberi  jam  eriint,  rem 
monstratam  in  potius  pcrducant.  Quin  contra,  artem  veram 
adoleacere  statuimua.* 
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ExiSTiMAMUS  eutn  et  amantis  civis  et  vlii  prudentis  penonam 
bone  simul  sustinuisse,  qui  interrogatus  an  optimas  leges  suls 
civibus  dedisset^  optimas  certe,  dixit,  ex  lis  quas  illi  acceptoii 
fuissent.'     Atque  certe  quibus  non  tantum  bene  cogitasse  satis 
est  (quod  non  multo  secus  est  ac  bene  somniasse)  nisi  obtineant 
quoque  et  rem  ad  effectum  perducant,  lis  non  optima  utique, 
sed  ex  iis  quae  probari  verisimile   est  potissima,  quandoque 
eligenda   sunt.      Nobis  vero,    licet  Humanam  Rempublicam, 
patriam  communem,  summo  prosequamur  amore,  tamen  legi?- 
latoria  ilia  ratione    et  delectu   uti  liberum  non  est,     Neque 
enim  leges  intellectui  aut  rebus  damns  ad  arbitrium  nostrum, 
sed  tanquam  ecriba;  fideles  ab  ipsius  natune  voce  latas  et  pro- 
latas    excipimus  et  describinms.     Itaque    sive    illae   placeant, 
sive  per  opinionum  suff'ragia  antiquentur,  fides  nostra  omnino 
exsolvenda    est.     Nequc  tameu    spem    abjecimus,   quia  sint 
atque  exoriantur  apud  posteros  nonnulli,  qui  optima  quaKjuc 
capere  ct  concoquere  possint,  et  quibus  ca  perficere  et  colerc 
cune  erit.     Itaque  ad  ilia  ipsa  tcndere,  atque   fontes  rerum  et 
utilitatura  aperire,  et  viarum  indicia  undique  conquirerc  (invo- 
cata  Numinis  ope),  nunquam  dum  in  vivis  erimus  desistcmUN 
lidera    nos,  de    eo  quod  ad  omnes  pertinere  et  in   commune 
prodesse   possit  soliciti,  dum  ad  niajora  contendimus,  minora 
non  aspemamur  (cum  ilia  remota,  hiec  parata  esse  solcant), 
nee  potiora  (ut   arbitramur)  afferentes,    idcirco    veteribus  ac 
receptis,  quominus  ilia  apud  plurimos  valeant,  intercedimus ; 
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~qinneCam""ea  ipsa  et  aucta  et  euiendata  et  in  hooorc  esse 
cupiioue.  Keque  eniro  homines  aut  oniue^  aut  omaino  atit 
statini  a  receptis  et  creditis  abducere  cunamur.  ScJ  queniafJ- 
modum  eagitta  aut  missile  fertur  certe  iu  processii,  sed  tamcD 
interim  conversiones  suas  perpetuo  expedit,  progrediendo  et 
nihilominus  rutando;  iti  et  nos,  duiii  ad  ulterioru  rapimur,  in 
receptia  et  cognilis  vulvimur  ct  circumfcrimur.  Qiinmobrem 
noa  quoque  ratiouis  ipsius  communis  et  demons triLiionum  vul- 
garium  (abdicate  licet  imperio  earum)  honesta  opera  utimur ; 
atque  ea  qu^e  nobis  secundum  eos  inventik  et  judicata  sunt, 
qua^que  plurimum  et  veritatis  et  utilitatis  habere  possunt,  pari 
cum  CEeteris  jure  proponemus.  Sed  tamen  neque  per  hoc  iis 
quai  de  rationis  nativtc  et  demonatrationum  veterum  incom- 
peteutia  dicta  sunt  derogutum  quidquam  intelligiraus.  Quin 
hsBC  [wtius  adjunximus  ad  tempua,  et  in  gratiam  eonnn 
qui  justa  excusatione  aut  virium  aut  occupationum  retardatt 
contemplation es  euas  intra  vcteres  scientiarum  plagas  et  pni- 
vincias,  aut  saltern  e;irum  continia  contermina,  sistcre  volent. 
Eadem  iis  qui  veram  naturfc  intcrprctationem  secundum 
indicia  nostra  accedent,  caniquc  moHentur,  loco  diverticuUi- 
rum  aut  tabemaculorum  in  via  praibitorum  ad  solatium  et 
levamentum  esse  queant;  atque  interim  humanas  fortunas 
aliqua  ex  parte  juvarp,  et  raentea  cogitation  i bus  quae  paulo 
arctiorcra  cognationcm  habeant  cum  natur.i  perfuiidere.  Id 
vcro  ex  fucultate  aliqua  nustra,  aut  ejus  fiducia,  minime  omina- 
mur.  Yerum  nobis  dubiuui  non  est,  si  quis  mediocris  licet 
ingcnii,  sed  tameu  animi  maturus,  idola  mentis  suae  deponere 
atque  inquisitionem  de  integro  sibi  decemere  atque  iuter  vera 
historic  naturalis  atque  ejus  calculus  nttenie  et  diligenter  et 
libcrc  versari  velit  et  possit ;  quin  ille  ipse,  quisquia  sit,  longe 
altjua  in  naturam  ))enelraturus  sit  ex  sese,  et  propnia  et  ge- 
nuinis  mentis  viribus,  deuique  ex  mens  Anticijmlionibus  suia, 
qnam  per  omnigenam  authorum  leclionem,  aut  mcditationeui 
abetractom  infinitam,  aut  disputationes  assiduas  et  repetitas; 
etei  machinaa  non  admoverit,  nee  Jnterpretandi  formam  eecutus  • 
fucrit.  Quarc  et  simile  quippiam  nobis  usu  venire  poesc  non 
.  diSidtinus ;  pnesertim  cum  accedal  interpretandi  esperimentum 
:et  exercitatio,  quam  ipsum  habitum  mentis  cuirigere  et  mutaru 
proliabile  est.  Neque  tamen  ha;c  in  earn  partem  accipi  v» 
Itimua,  ac  si  fidem  quam  aniiquorum  placilis  dcnegavimus  nos- 
l^uadluberi  postulemus.   .Quin  coalra  ualamut  et  ^Q*a\R.m»Kt 
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nos  ipsos  istis  quas  jam  proponemus^  qualiacnnqne  ea  elnt, 
teneri  minime  velle>  ut  omnia  Philosophiae  nostras  Secunds  et 
Inductivad  tamquam  integra  serventur.  Cogitata  autem  ipsa 
spargere,  non  methodo  revincire,  visum  est.  Haec  enim  formA 
pubescentibus  tamquam  a  stirpe  de  integro  scientiis  debetur; 
atque  ejus  est,  qui  non  extern  constituere  ex  connexis^  sed 
inquisitionem  liberam  instituere  in  singulis^  in  pnesentia  tan« 
turn  velit. 


END   OP   THE   SECOND   VOLUME. 
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being  Short  Chapters  intended  to 
Blanks.  By  Henry  W.Wolff.  8' 

Wood-Martin. — Pagan    Ik 

AX  A  rchmological  Sate  tch.    A  1 
of  Irish  Pre-Christian  Antiquities 
G.   Wood-Martin,    M.R.I.A. 
Illustrations.     Crown  Svo.,  155. 

Wylie.  —  History  of  L 
under  Henry  IV.  By  James  I 
Wylie,  M.A.,  one  of  H.  M.  Ins; 
Schools.  3  vols.  Crown  Svo.  Vo 
1404,  105.  6d.     Vol.  IL,  155.     Vol 
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Armstrong. — TuELiFEAyoLETTEns 
OP  Edi^und  y.  A/^.vs^Jla^fG.  Edited  by 
G.  F.  Armstroho.     Fcp.  Svo.,  71.  6d. 

Bacon. — Tf/£  Letters  aud  Life  of 

I  Francis  Bacon,  !,\cludi\c  all  his  Oc- 
casional IVoKKS.  Edited  by  James  Sped- 
DING.       7  vols.       8V0..  £^  4s. 

IBagehot — Biocraphicai.  Studies. 
By  Walter  Baoehot.    Crown  8vo.,  jj.  bd. 

I     Blackwell.  —  Pioneer      Work    ix 

Ofb.\i.wg    the  Medical  Profession  to 

I  WoMEX:  .Autobiographical  Sketches.     By 

I  Dr.  Eluabeth  Blacxwbll.     Cr.  Svo.,  6s. 

.     Boyd  (A.  K.  H.)  (' A.K.H.B.'). 

Tii-E.vTy-F/cE        Years       of     St. 

AyaRjiifs.      1865-1890.      t   vols.      Svo. 

Vol.    I.   131,    Vol.   H.    15J. 
St.    Andkeh-s   and    EtSEtvifERE: 

Glimpses  or  Some  Gone  and  of  Things 

L«ft.    8vo.,  151. 
The  Last  Years  of  St.  Akdreus  : 

Septs-mssr  1890  to  September  1895. 

Brown.— 7V£  Life  of  Ford  Madox 
Bkow.w.  By  Ford  Maoox  HuErreR, 
With  49  Plates  and  7  Illustrations  in  the 
Text,  being  reproductions  of  the  Arliet's 
Pictures. 

'Q,USS,—Fra.vces  Marv  Bl-ss  a.vd 
HER  Work  for  Bdl-catio.w.  By  Annie 
E.  RlDLEV.  With  5  Portraits  and  4  Illus- 
trations.   Crown  8vo,  71.  fid. 

Carlyle.— TV/tW^-y  Carlvle:  A  His- 
loty   of  his   Life,      By    James    Anthonv 


Digby. —  The  Life  of  Sir  Kenf.lm 
DiGBY.  hy  ant  of  liis  Dcseindants.  By  the 
Author  of  'The  Life  of  a  Conspirator,' 
■  A  Life  of  Archbishop  Laud,'  etc.     With 

Erasmus. — Life  and  Letters  of 
Erasmus.    By  Jaues  Anthony  Fhoude, 
Crown  8vo„  61. 
Vox..— The    Early    HisTORy    of 
Chakles  James  Fox.     By  the  Right  Hon. 
Sir  G.  0.  TBEVKLYAN,  Ban. 
Library  EdilioH.     Svo.,  iSi. 
Cabimt  Edition.     Crown  Svo.,  bs. 
Granville. — Letters   of  Harriet, 
Countess  ORANfiLLE,  1810-1845.    Edited 
by  her  son,  the  Hon.  F.  Leveson  Gower. 
t       With  Porttait.     i  Vo\s.  81-0.,  321. 


Halford. — The  Life  of  Sir  Heni 
Halford,  Bart..  G.C.fi.,  U.D..  F.R.. 
By  William  Munk,  M.D.,  F.S-A.     Svi 

121.  W. 

Hamilton. — Life  of  Sir  Willia 
HAMiLroK.  By  R.  P.Graves.  8vo.  jvo 
iji.  each.     Addendum.    8vo.,  bd.  sewed. 

Haweis. — Mv  Musical  Life.  I 
the  Rev.  H.  R.  Haweib.  With  Portrait 
Richard  Wagner  and  3  Illustrations.  Ctoi 
8vo.,  71.  6rf. 

Havelock. — Memoirs  of  Sir  Heni 
H.WSLOCK.    K.C.B.      ^y    John     Clai 
Marshman.     Crown  Svo.,  31-  6d. 
Holroyd. — The  Girlhood  of  Mar. 
josBPiiA     M01.ROVO    [Lady    Stanlty 
AldtrUy).  as  told  in  Letters  of  a  Hundr 
Years  Ago,  from  1776  10  1796- 
Luther. — Life    of   Luther.      E 
Julius  KbsTLiN.    With  Illusirationa  60 
Authentic  Sources.     Translated   from   t 
German.     Crown  8vo.,  7J.  &/. 
Macaulay. — The  Life  and  Lettei 
of  Lord  Macaulay.    By  the  Right  Ho 
Sir  G.  O.  Trevelvan,  Bart.,  M.P. 
Pupulttr  Edition,    i  vol.    Cr.  8vo.,  ai.  i 
Sludinfi  Edition      i  vol.     Cr.  Svo.,  61. 
Cabintt  EditioH.     avols.      Post  8vo.,  i: 
Library  Edition,    a  vols.     8vo.,  3&1. 
Edinburgh    Edition.        2    vols.       Svi 

Marbot.  ^  The  Memoirs  of  rr. 
B.iRON  DB  Marbot.  Translated  60m  t 
French.     Crown  8vo.,  71.  6rf. 

Nansen. — Fridtiof  JVansen,  186 
1893.  By  W.  C.  Brogoer  and  Nordai 
Rolfsen.  With  an  Introductory  Poem 
BfORNSTjERN  BjORNSON.  Translated 
William  Archer.  With  numerous  lUi 
tralions.  Portraits,  and  Maps. 

Romanes. — The  Life  and  Letter 

OF  QEORCB  yOHN  HOMANBS,  M.A.,  LL.L 

F.R.S.  Written  and  Edited  by  his  Wn 
With  Portrait  and  1  Illustrations.    8vD.,  ij 

Seebohm. — TheOxford  Reforkb. 
—John  Volet.  Erasmus  and  Thou 
More  :  a  History  of  their  Fellow-Woi 
By  Frederic  Seebohm.    Svo.,  141. 

Shakespeare.  —  Outlines  of  Tf 
Life  OF  Shakespbarr.  By  J.  O-  Mali 
well-Phillipps.  With  Illustrations  K 
Fac-simi!es.     2  vols.     Royai  Svo.,  £i  11. 

Shakespeare's  True  Life.  I 
James  Walter.  With  50a  Illustrations 
Gerald  E.  Moira.     Imp.  Svo..  iit. 

Stephen.— £iM"/ii's  in  Ecci.i 

CAL  BlOGR^PHV.    ■6'J  ?;«  ^MT— 

Ciown  Svo.,  7J.  6d. 
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furgot. — The  Life  and  Writings 

OF  TVrgot,  Comptroller-General  of  France, 
1 774- 1 776.  Edited  for  English  Readers  by 
W.  Walker  Stephens.     8vo.,  12s,  6d. 

^erney.  —Memoirs  of  the  Verney 
Family. 
Vols.  L  &  n..  During  the  Civil  War, 
By  Frances  Parthenope  Verney.  With 
38  Portraits,  Woodcuts  and  Fac-simile. 
Royal  8vo.,  42^. 
Vol.  III.,  During  the  Commonwealth. 
1650-1660.  By  Margaret  M.  Verney. 
With  10  Portraits,  &c.     Royal  8vo.,  215. 


Wellington. — Life  of  the  Dtna 
OF  Wellington.  By  the  Rev.  G.  B 
Gleio,  M.A.    Crown  Sva,  31.  6tf. 


Wolf. — The  Life  of  Josefh  Wou 
Animal  Painter.  By  A.  H.  PAunt 
With  53  Plates  and  14  Illustrations  in  th 
Text.    Svo.,  2ii. 


Travel  and  Adventure,  the  Colonies,  &c. 


\mold  (Sir  Edwin). 

Seas  and  Lands.  With  71  Illus- 
trations.   Cr.  8vo.,  35.  6d. 

Wandering     Words.      With    45 

Illustrations.    8vo.,  185. 

East  and  West:  With  14  Illus- 
trations by  R.  T.  Pritchett.    8vo.,  i8s. 

A  USTRALIA  AS  IT  IS,  or  Facts 

and  Features,  Sketches,  and  Incidents  of 
Australia  and  Australian  Life  with  Notices 
of  New  Zealand.  By  A  Clergyman, 
thirteen  years  resident  in  the  interior  of 
New  South  Wales.     Crown  8vo.,  5*. 

Baker  (Sir  S.  W.). 
Eight  Years  in  Ceylon.     With  6  | 

Illustrations.     Crown  8vo.,  35.  6d.  \ 

The  Rifle  and  the  Hound  in\ 
Ceylon.  With  6  Illustrations.  Crown  1 
8vo.,  35.  6<f.  I 

Bent  (J.  Theodore). 

The  Ruined  Cities  of  Mashona- 
land  :   being   a    Record   of  Excavation  ' 
and    Exploration    in    1891.       With    117  ' 
Illustrations.     CrowTi  8vo.,  35.  6d.  ' 

The  Sacred  City  of  the  Ethio- 
pians: being  a  Record  of  Travel  and 
Research  in  Abyssinia  in  1893.  With  8 
Plates  and  65  Illustrations  in  the  Text. 


Brassey  (the  late  Lady). 

A  Voyage  IN  THE*  Sunbeam;^  Om 
Home  on  the    Ocean  for  ELsn: 

JliO.\  THS. 

Library  Edition.      With    8    Maps  tn 

Charts,  and  1 18  Illustrations,    tfvo.  21 
Cabinet   Edition.     With    Map   and  C 

Illustrations.    Crown  8vo.,  75.  &{. 
Silver  Library  Edition.    With  66  IHoitn 

tions.     Crown  8vo.,  31.  6d. 
Popular  Edition.    With  60  lUnstzitiOB 

4to.,  6d.  sewed,  15.  cloth. 
School  Edition.     With   37  lUustratioa 

Fcp.,  2s.  cloth,  or  35.  white  parchmen 

Sunshine  and  Storm  in  the  Eas: 

Library  Edition.     With  2  Maps  and  i^ 

Illustrations.    8vo.,  215. 
Cabinet  Edition.     With  2  Maps  and  11 

Illustrations.    Crown  8vo.,  ys.  6d. 
Popular  Edition.     With  103  lUustration 

4to.,  6d.  sewed,   is.  doth. 

In  the  Trades,  the  Tropics,  a.\ 
the  *  Roaring  Forties.  ' 
Cabinet  Edition.     With    Map   and  2: 

Illustrations.     Crown  8vo.,  75.  6d. 
Popular  Edition.     With  183  Illustration 
4to.,  6d.  sewed,  is.  cloth. 

Three  Voyages  in  the  *  Sunbeam 

Popular  Ed.  With  346  Illust.   4to.,  is.  6 

Browning. — A  Girl's  Wanders 

IN  Hungary.    By  H.  Ellen  Brownin 
With  Illustrations.     8vo. 


Svo.,  IDS.  tii. 

Bic]s.n^\\.—TRArEL  and  Aduenture  ,  Proude  (James  A.). 

IX  Northern  Queensland.    By  Arthur  ^                       r?      1      j        .  i_      r« 

C.  BicKNELL.    With  24  Plates  and  22  Illus-  OcEANA  :  or  bngland  and  her  Lc 

trations  in  the  Text.     Svo.,  15s.  onies.   With  9  Illustrations.  Crown  8vc 

Q  25.  boards,  25.  6d.  cloth. 

Brassey. —  Voyages    and    Trauels 

OF  Lord  Brassey,  K.C.B.,  D.C.L.,  1862-  The  English  IN  THE  West  Indies 

1894.     Arranged  and  Edited  by  Captain  S.  or,  the  Bow  of  Ulysses.    With  9  lUostr 

Baadle Y-WiLMOT.    2  vols.    Ct .  ^vo.,  ic>s.  v\Qtvs.  Ctown  8vo.,  21.  boards,  ax.  6dL  dot 
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Howitt — Visits    to    -^^.v^^avi^z-^   Quillinan. — /ourxal  of  a  J 


Flacss.  Old  Halls,  Battle- Fields,  Scenes, 
innstrative  of  Striking  Passages  in  English 
History  and  Poetry.  By  William  Howitt. 
With  80  lUustrations.    Crown  8vo.,  3s.  6d, 

Knight  (E.  F.). 

The  Cruise  of  the  *  Alerte  * :  the 

Narrative  of  a  Search  for  Treasure  on  the 

Dc»ert  Island  of  Trinidad.    With  2  Maps 

and  23  Illustrations.    Crown  8vo.,  35.  6d, 

Where  Three  Empires  meet:   a 

Narrative  of  Recent  Travel  in  Kashmir, 
Western  Tibet,  Baltistan,  Ladak,  Gilgit, 
and  the  adjoining  Countries.  With  a 
Map  and  54  Illustrations.  Cr.  8vo.,  3s.  6d. 
The  ^Falcon'  on  the  Baltic:  a 
Voyage  from  London  to  Copenhagen  in 
a  Three-Tonner.  With  10  Full-page 
Illustrations.     Crown  8vo.,  35.  6</. 

Lees  and  Clutterbuck.— B.C.  1 887 : 

A  Ramblb  in  British  Columbia,  By  J.  A. 
Lbbs  and  W.  J.  Clutterbuck.  With  Map 
md  75  Illustrations.    Crown  8vo.,  35.  td, 

Murdoch.  —  From  Edinburgh    to 

THE  ANTARCTIC:  an  Artist's  Notes  and 
Sketches  during  the  Dundee  Antarctic  Ex- 
pedition of  1^2-93.  By  ^-  O*  Burn- 
Murdoch.  With  2  Maps  and  numerous 
ninstrations.    8vo.,  i8s. 

Hansen  (Fridtjof). 

The  First  Crossing  of  Green- 
land. With  numerous  Illustrations  and 
a  Map.    Crown  8vo.,  35.  td. 

Eskimo  Life,  With  31  Illustrations. 
8vo.,  161. 


Moaths*  Rbsidb.\cb  IX  Portugal, 
Glimpses  of  the  South  of  Spain.  By 
QuiLLiNAN  (Dora  Wordsworth). 
Edition.  Edited,  with  Memoir,  by  Eoh 
Lee,  Author  of  "  Dorothy  Wordsworth, 
Crown  8vo.,  65. 


Smith. — Climbing  in  the  Bri\ 

IsLBs.  By  W.  P.  Haskett  Smith.  ' 
Illustrations  by  Ellis  Carr,  and  Num< 
Plans. 

Part  I.  England,    i6mo.,  35.  6d, 

Part  II.  Wales  and  Ireland,     it 
3i.  td. 

Part  III.  Scotland.        [In  prepare 

Stephen.  —  The  Pla  j  -  Gro  und 

Europe.     By    Leslie    Stephen. 
Edition,  with  Additions  and  4  lUustral 
Crown  8vo.,    65.  net. 


THREE  IN  NOR  WA  K     By  ' 

of  Them.  With  a  Map  and  59  Illustral 
Crown  8vo.,  25.  boards,  zs.  bd.  cloth. 

Tyndall. — The    Glaciers    of 

Alps:  being  a  Narrative  of  Excur 
and  Ascents.  An  Account  of  the  0 
and  Phenomena  of  Glaciers,  and  an 
position  of  the  Physical  Principles  to  v 
they  are  related.  By  John  Tyni 
F.R.S.  With  numerous  Illustrations.  C 
8vo.,  65.  bd.  net. 


Peary. — My  Arctic  Journal:    a 
year  among  Ice-Fields  and  Eskimos.     By  !  --y-  .  - 

Josephine   Diebitsch-Pearv.     With    19  I  Whishaw. — The  Romance  of 
Plates,  3  Sketch  Maps,  and  44  Illustrations        Woods  :  Reprinted  Articles  and  Sket 
in  the  Text.    8vo.,  12s.  I      By  Fred.  J.  Whishaw.    Crown  8vo., 


Veterinary  Medioine,  &e. 

Steel  Qou^  Henry).  i 

A  Treatise  on  the  Diseases  of 
the  Dog,    With  88  Illustrations.    8vo., 


los.bd, 

A  Treatise  on  the  Diseases  Qf 

THB  Ox.  With  119  Illustrations.  8vo.,  155. 

A  Treatise  on  the  Diseases  of 

THB    Shbbp,      With    100    Illustrations. 

8vO.,  12S. 

Outlines  of  Equine  Anatomy:  a 

Manual  for  the  use  of  Veterinary  Students 
in  the  Dinecting  Room.    Cr.  8vo.,  71. 6d, 


Fitzwygram.  —  Horses    a 

Stables,  By  Major-General  Sir  F.  1 
WYGRAM,  Bart.  With  56  pages  of  lUu 
tions.    8vo.,  25.  6d.  net. 

'  Stonehenge.'  —  Th  e    Dog 

Health  and  Disease,  By  *  St 
HENGE  *.  With  78  Wood  Engrav 
8vo.,  75. 6rf. 

Youatt  (William). 
The  Horse.    Revised  and  Enlai 
by  W.  Watson,  M,R.C.V.S.    Witl 
Wood  Engravings.     8vo.,  71.  &/. 

The  Dog.    Revised  and  Enlarj 
With  33  Wood  Eti^avUv^,     %»«^.x^ 
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Thi  V.flumn  am  ^dm  taatd  imlf-iniiMd  ea  IjoOur.  imiik  gtU  Uf.     fk  phtmtam  fe  i^ 
ftxim  M  E 

WCBEM  Y.     By  C.  |.  Longman  and 

L  H.W*i.a)D»DL  WitbCisittiboiioia  br 
_  »  Lkch.  Vncovic  Ditjjis.  M^or  C. 
'BAWKUra  Fisasn.  Rev.  Ewe  \V  Hl-sget. 

r.  W~  K.  R.  BnmKD.  J.  aAi.roi;>  Pxitu 

i  L.  W.    Makbiui.      WTdi  i  Mara,   .ij 

iMa  and  [72  ttlttttnuions  in   ifae   Text. 

>wn  t>vot.  loi.  M.I 

trSLETICS  dNB    FOOTBALL. 
•Ms  MoBiT»oDB  etoiwwjn-    With: 


Sport  and   Pasdme. 

THE  BAUanNTON  LIBRARY. 

bv  aiS  GRACE  THE  DCKE  OF  aEAUFORT.  1 

.\iM«e<i  by  .\i,FBED  E.  T.  W.\TSON. 
Cmwn  Jvo..  Price  mi.  6rf.  okIi  VcdDme,  Qodi. 


1 


SOATiyG.     By  W.  B.  Woodgczb. 

Wtb  JO  Inimdaciiion  b*  ike  Ber.  "■—"«»■ 
Waue.  O.  O..  3bA  a  Cbapie  on  -  9uman 
a.  Eton  bv  R.  HAcrCY  SLimiK.  Wttk  at 
Ptaus.  jg  lllmtiatiDaa  is  dE  TJen.  ifia: 
Drawingg  by  Fkaxe  Dadd.  ^idfioai  fiM  up 
laaeoiis  PbotogiS!ii».  ad  4  ]b^  <A  ikc 
Ebiwmg  Cuuises  u  Oidbcd.  1"  -  - 
Henlev.  and  fumey.      Cnnim  Siu.. 


Wa 


ILP..  and  3.  contribmton  an  "-p— - -'"V-g 
%  \V.u.rE«  H^-E-  With  6  Ptates  and  51 
'BuMmioni  IB  the  Taa  ftont  Drawings  by 
>8f»fL6y  BEXKBLEV.and&DiB  Iiutaotaoecnu 

G.    MiTTTiiELL-      Ciown 

l(B.  &£ 

G.-f-l/S     SffOOTiyG.       By 

.\FRICA  AND  AMEBIC-^. 
Widi  Comnbuboiu  bv  Sir  Skjiuei.  W. 
BiucB>.  W.  C  aswKLx.  P.  J.  jAtxaos. 
WAkCrvkTmi  Piee.  and  F.  C-  Sbuic^ 
and  57  Ulastnaiom  es  tbe 
Ted  b»  Cmaicuks  Whyupcb,  J.  VloLr. 
'  H.  WIU.ISK.  and  mn    "- 


comsiyG  Ayi>  FAzcam 

COURSLNG.      By  HMDcn  Cox. 
FALCONRY.       By    t 


EUROPE.  ASIA.  .\xND  THE 
ARCrtC  REGIONS.  Wti>  Connitn- 
Lieut.-CalODe)  R.  Hebkx 
Pncv.  '\Ksatji  Prxs.  Major  .\LaeiiHO!) 
"      " Pekct.    W.     X    SaiLUE- 

SU         [JENRT         PoTTlNOra, 

Lord  Ku-Hoscr.  .^bei.  Chatmam. 

m    J.    Bucx.    «nd  3t.   Geomcr 

LwTLgP*!.^      With   17  PfalES  md  ;S 
n     [he     Text    by    Cuas. 


I.  U. 


Cr. 


'.■-  Major  W.  Broad. 

.  inutbuknis  by  A.  H- 
irxo«.  W.  L  Fmm. 
^iusaCLJ.  □.Wm.KEH. 

\,    I1lIlI3i<iTO!I-WlI.aOX. 

Ll-oew  Davis,  R.I..  19 
from  Ph(nO|{rBpta. 


CRICKET.       By  A.  G.  SrsKt  wid 
ifae  Hon.  R.  U.  Lk-rm.n»i.     W<ib  Cm*- 

MiTCKEu^  W.  O.  Suck,  and  9.  Omk. 
With  Ez  Pboca  and  52  Dhwu^ai—  «  Ac 
TeM.  attet  Drawing  by  Ljtci£:i  D*vi^  atA 

CYCLnfG.     Bv  die  Eaki.  a 
wAxuf  and  G.    Lacv  E 
Plaiea  and 

:j.  T.  Daod.  4ad  GEuaaK  Mobke.  Cwn 
Svo..  ECU.  6d. 

DAJfC/yG.     By  Jfaa.  Lnxr  G«<r»«^ 

3Itiii>i.sTT>!(,  The  Bob.  Mt&  AmwmmK, 
Tbe  Cocxi-GBS  or  AncAaiKH.  aid.  Kk~ 
WomiBWoitTa.      Wlih  Miaical  H 


DSniyG-  By  Hia  Gfw»  ifie  Dun 
of  BSA1.-FCUCT.  K.G.  WitfaCawmliMiMwfcr 
othcs  Authorities.  With  Hlwln^  ■>!■! 
InixgiiD  Ponrsu  oi  His  (&ace  diK  Dumb  cur 
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THE  BADMINTON  lASRKSCl continued. 


FENCING,  BOXING,  AND 
WRES TLING .  By  Walter  H.  Pollock, 
F.  C.  Grove,  C.  Prevost,  E.  B.  Mitchell, 
and  Walter  Armstrong.  With  i8  Intaglio 
Plates  and  24  Illustrations  in  the  Text. 
Crown  8vo.,  los.  6d, 

FISHING.     By  H.  Cholmondeley- 

Pennbll,  Late  Her  Majesty's  Inspector 
of  Sea  Fisheries. 

Vol.  I.  SALMON  AND  TROUT.  With 
Contributions  by  H.  R.  Francis,  Major 
John  P.  Traherne,  Frederic  M.  Hal- 
ford,  H.  S.  Hall,  and  Thomas 
Andrews.  With  Frontispiece,  8  Full- 
page  Illustrations  of  Fishing  Subjects  by 
C.  H.  Whymper  and  Conway  Lloyd- 
Jones,  and  very  numerous  Illustrations  of 
Tackle,  &c.     Crown  8vo.,  105.  6d. 

Vol.  II.  PIKE  AND  OTHER  COARSE 
FISH.  With  Contributions  by  the 
Marquis  of  Exeter,  William  Senior, 
G.  Christopher  Davis,  H.  R.  Francis, 
and  R.  B.  Marston.  With  Frontis- 
piece, 6  Full-page  Illustrations  of  Fishing 
Subjects  by  C.  H.  Whymper  and  Con- 
way Lloyd-Jones,  and  very  numerous 
Illustrations  of  Tackle,  &c.  Crown  8vo., 
I05.  6d, 

GOLF.     By  Horace  G.  Hutchinson. 

With  Contributions  by  the  Rt.  Hon.  A.  J. 
Balfour,  M.P.,  Sir  Walter  Simpson,  Bart., 
Lord  Wellwood,  H.  S.  C.  Everard, 
Andrew  Lano,  and  other.  With  25  Plates 
and  65  Illustrations  in  the  Text,  by  Thomas 
Hodge  and  Harry  Furniss,  and  from 
Photographs.    Crou'n  8vo.,  10;.  6^. 

HUNTING.  By  His  Grace  the  Duke 
OF  Beaufort,  K.G., and  Mowbray  Morris. 
With  Contributions  by  the  Earl  of  Suffolk 
AND  Berkshire,  Rev.  E.  W.  L.  Davies, 
DiGBY  Collins,  Alfred  E.  T.  Watson, 
Sir  Marteine  Lloyd,  George  H.  Long- 
man, and  J.  S.  Gibbons.  With  5  Plates 
and  54  Illustrations  in  the  Text  by  J. 
Sturgess,  J.  Charlton,  G.  D.  Giles,  and 
A.  C.  Sealy.     Crown  8vo.,  105.  6d. 

MOUNTAINEERING.  By  C.  T. 
Dent.  With  Contributions  by  Sir  W.  M. 
Conway,  D.  W.  Freshfield,  C.  E. 
Matthews,  C.  Pilkington,  Sir  F. 
Pollock,  H.  G.  Willink,  and  an  Introduc- 
tion by  Mr.  Justice  Wills.  With  13 
Plates  and  95  Illustrations  in  the  Text  by 
H.  G.  Willink,  and  others.    Crown  8vo., 


RACING  AND  STEEPLE-CHA, 
ING. 

RACING.  By  the  Earl  of  Suffolk  ai 
Berkshire,  and  W.  G.  Craven.  Wi 
a  Contribution  by  the  Hon.  F.  Lawle 


Bv     Arth! 


STEEPLE  -  CHASING.         By 
Coventry  and  Alfred  E.  T.  Watso 

With     Coloured    Frontispiece    and 
Illustrations  in  the  Text  by  J.  Sturges 
Crown  8vo.,  105.  6d. 

RIDING  AND  POLO. 

RIDING.  By  Captain  Robert  Wei 
Riding-Master,  R.H.G.  With  Contrib 
tions  by  the  Duke  of  Beaufort,  t 
Earl  of  Suffolk  and  Berkshire,  t 
Earl  of  Onslow,  E.  L.  Andersc 
and  Alfred  E.   T.   Watson. 

POLO.     By  J.  Murray  Brown. 

With   18   Plates  and  41  Illustrations 
the  Text,  by  G.  D.  Giles,  Frank  Dae 
and  F.   Stuart   Allan.      Crown   8v 
105.  bd, 

SEA  FISHING.     By  John  Bicke 

dyke.  With  Contributions  on  WHALIN 
by  Sir  H.  W.  Gore-Booth  ;  TARPON, 
Alfred  C.  Harmsworth  ;  ANTIPODEi^ 
and  FOREIGN  FISH,  by  W.  Senic 
With  22  Full-page  Plates  and  175  Illusti 
tions  in  the  Text,  by  C.  Napier  Hen 
R,  T.  Pritchett,  W.  W.  May,  a 
others.      Crown   8vo.,   105.   6rf. 

SHOOTING. 

Vol.  I.  FIELD  AND  COVERT.  By  Lo 
Walsingham  and  Sir  Ralph  PAY^ 
Gallwey,  Bart.  With  Contributions 
the  Hon.  Gerald  Lascelles  and  A. 
Stuart-Wortley.  With  11  Full-pa 
Illustrations  and  94  Illustrations  in  t 
Text  by  A.  J.  Stuart-Wortley,  Harp 
Pennington,  C.  Whymper,  G.  E.  Lodc 
J.  M.  Oswald  Brown,  Sir  R.  Frankla? 
and  from  Photographs.     Cr.  8vo.,  10;.  < 

Vol.  II.     MOOR     AND     MARSH. 
Lord  Walsingham  and  Sir  Ralph  PAY^ 
Gallwey,  Bart.     With  Contributions 
Lord  Lovat  and  Lord  Charles  Lenn 
Kerr.      With   8   Full-page  Illustratic 
and  57  Illustrations  in  the  Text  by  A. 
Stuart-Wortley,  Harper  Penningt( 
C.  Whymper,    J.    G.    Millais,  G. 
Lodge,  and  from  Photographs.     Crcr 
8vo.,  los.  6<f, 
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SKATING.     By  J.  M.  Heathcote 

and  C.  G.  Tebbutt.  FIGURE  SKATING. 
By  T.  Maxwell  Witham.  With  Contri- 
butions on  CURLING  (Rev.  John  Kerr), 
TOBOGGANING  (Ormond  Hake),  ICE- 
SAILING  (Henry  A.  Buck),  BANDY  (C. 
G.  Tebbutt).  With  12  Plates  and  272 
Illustrations  and  Diagrams  in  the  Text  by 
C.  Whymper  and  K.  Whymper  and  Capt. 
R.  M.  Alexander.    Crown  8vo.,  los.  td. 


SWIMMING.  By  Archibald  Sin- 
clair and  William  Henry,  Hon.  Sees, 
of  the  Life-Saving  Society.  With  13  Plates 
and  106  Illustrations  in  the  Text  by  S. 
T.  Dadd  and  from  Photographs  by  G. 
Mitchell.    Crown  8vo.,  105.  6</. 


TENNIS,  LA  WN  TENNIS, 
RACKETS  AND  FIVES.  By  J.  M.  and 
C.  G.  Heathcote,  E.  O.  Pleydell- 
BouvBRiE,  and  A.C.  Ainger.  With  Contri- 
butions by  the  Hon.  A.  Lyttelton,  W.  C. 
Marshall,  Miss  L,  Dod,  H.  W.  W. 
Wilberforce,  H.  F.  Lawford,  Spencer 
W.  Gore,  R.  D.  Sears,  and  Herbert 
Chipp.  With  12  Plates  and  67  Illustrations 
in  the  Text  by  Lucien  Davis,  C.  M. 
Newton,  and  from  Photographs.  Crown 
8vo.,  105.  6d. 


YACHTING. 

Vol.  I.    CRUISING,  cons: 

OF      YACHTS,      YACHT 
RULES,    FITTING-OUT,^ 
Eowaro       Sullivan,      Ba 
Brassey,   K.C.B.,    C.    E.   S 
C.B.,  G.  L.  Watson,  R.  T. 
Sir    George     Leach,     K.i 
President     Y.R.A.,     •  Thal 
Earl      of      Pembroke      a 
GOMERY,    E.     F.     Knight, 
G.  L.  Blake.      With  21  PI 
Illustrations    in    the    Text 
Pritchett,  G.  L.  Watson, 
&c.,  and  from  Photographs. 
I05.  6</. 
Vol.    II.      YACHT     CLUBS 
ING      IN      AMERICA      h 
COLONIES,    YACHT    RA 
By  R.  T.  Pritchett,  The 

DUFFERIN       AND       AVA,       K, 

McFerran,   Rev.   G.   L.  Bi 
Middleton,  Edward  Wal* 
and  Robert  Castle,   G.  C 
Da  vies,  Lewis  Herreshofi 
OF  Onslow,  G.C.M.G.,   H. 
Sir  George  Leach,  K.C.B. 
dent  Y.R.A.      With  35  Plai 
Illustrations    in     the    Text 
Pritchett,  G.  L.  W^atson,  , 
&c.,  and  from  Photographs, 
loj.  bd. 


FUR  AND  feather  SERIES. 

Edited  by  A.  E.  T.  Watson. 

Crown  Svo.,  price  55.  each  Volume.     Cloth. 

*^*  The  Volumes  are  also  issued  half -bound  in  Leather,  with  gilt  top.     The  price 

from  all  Booksellers. 


THE  PARTRIDGE.  Natural  His- 
tory by  the  Rev.  H.  A.  Macpherson; 
Shooting,  by  A.  J.  Stuart-Wortley  ; 
Cookery,  by  George  Saintsbury.  With 
II  Illustrations  and  various  Diagrams  in 
the  Text.     Crown  8vo.,  55. 

THE  GROUSE.  Natural  History  by 
the  Rev.  H.  A.  Macpherson  ;  Shooting, 
by  A.  J.  Stuart-Wortley;  Cookery,  by 
George  Saintsbury.  With  13  Illustrations 
and  various  Diagrams  in  the  Text.  Crown 
8vo.,  55. 

THE  PHEASANT.  Natural  History 
by  the  Rev.  H.  A.  Macpherson  ;  Shooting, 
by  A.  J.  Stuart-Wortley  ;  Cookery,  by 
Alexander  Innes  Shand.  With  10  lUus- 
trsitions   and  various   Diagrams.      Crown 

8vo,t  5s. 


THE  HARE.  Natural  I 
the  Rev.  H.  A.  Macpherson 
by  the  Hon.  Gerald  Lascelle; 
by  Charles  Richardson  ;  Hu 
S.  Gibbons  and  G.  H.  Longma 
by  Col.  Kenney  Herbert. 
Illustrations.     CroNvn  8vo,  5s. 


IVIZn  FOWL.     By  the  1 

ScOTT-MONTAGU,  M.P.,&c.  [In 

THE  RED  DEER.     By 

OF  Lochiel,  Lord  Ebringto: 

[In 
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BADMINTON  MAGAZ!NE\ 
\Ths)  ofSforts  j.vd  Pjstimes.  Edited 
ty  ALfHED  E.  T.  Watsok  ('■  Rapiei "). 
With  numerous  lIIuKiaiions.  Pnce  li. 
monthly. 

I.    L.  August  lo  Uececnbci,  1H95.    61. 
Vol.  11.,  Januaij-  to  June.  1B96.     bi. 

^  Bickerdyke. — Davs  of  uv  Life  on 

iVATBKs  Fresh  asd  Salt:  and  other 
Papers.  By  John  BicuKDysE.  With 
Photo-Etcheil  Frontispiece  and  8  FuU-pagc 
I II  usual  ion  6.    Crown  ivQ..  bt. 

DEAD  SHOT^The).  or.  Sportsman's 
Complete  Guide  BeingaTrcaliBeonlheUse 
of  the  Gun,  with  Rudimentary  and  Fini^ing 
Lessons  on  tlie  Art  of  Shooting  Game  of  all 
Imuls.  Also  Game-diiving,  Wildfowl  and 
Pigeon-ihoDting.  Dog- breaking,  etc.  By 
MoBHSMAN.    Illustrated-     Ct,  Svo.,  101,  bd. 

EUis. — Chess  Sf-akas  ;  or,  Short  and 
Bright  Games  of  Chess.  Collected  and 
Anangeil  by  J-  H-  Ei-lis,  M.A.   Svo.,  41-  f>d. 

Falkener.— G.^-v£s,  AyciEA-r  akd- 
OlUBKTAL,  A.vn  How  TO  Play  TUbm.  By 
Edward  Falkeweb,  With  numerous 
Photographs.  Diagiains.  Ac    Svo-,  ik. 

Ford. — The  Theory  and  Pkactice 
OF  AscHSKY.  By  Horace  Fohd.  New 
Edition,  thoroughly  Reviecd  and  Re-written 
by  W-  Butt.  M-A.  With  a  Prc&ce  by  C. 
J.  LONOHAM.  M.A.     Svo.,  I41. 

If  rancis.^ — A  Book  on  Angling  :  or. 
Treatise  on  the  Ait  oil  Fishing  in  every 
Branch  ;  including  full  Illustrated  List  of  Sal- 
mon Flies.  By  Fhakcis  Francis.  With  Por- 
trait and  Coloured  Plates-    Crown  Svo..  151. 

Gibson. —  ToBOQCANING  ON  CkOOKED 
Xt;.vs.  By  the  Hon,  Harry  GiBBoB.  With 
Contributions  by  P.  de  B.  Strickland  and 
■  LADY-ToBOUAJixEk  '-  With  4Q  llhisua- 
lions.     Crown  Svo.,  61. 


Graham. —  Col'ntkv  Pastimes  for 

[  fli'Kl.     By  P-  Aki>ERSon  Gkahak,     With 

\  i^i     Illustrations     from      Drawings     and 

I  Phologiaphs.    Crown  Svo.  f  j. 

L  \jin^.— Angling  Sketches,  By 
L  Andrew  La.vc.  With  10  Illustrations 
^K     Ctovm  Svo..  jt.  6d. 


Longman.— C-VJ5S-  Openings.     I 
Frederick  W.  Lonomak.  Fcp.  Svol,  as.  ( 


Maskelyoe. — Sharps  and  Flats: 
Complete  Revelation  of  the  Secrets 
Cheating  at  Games  of  Chance  and  SIdIL  I 
John  Nevil  Maskelyne,  of  the  Egfpti 
Hall.  Witb  62  niustratiaas.  Crown  Bvo.,! 


Park.— 7V«  Game  of  Golf.  I 
W11.1.1AM  Park,  jnru,  Champnia  GoU 
1^7,89.  With  17  Plates  and  26  nbttta 
lions  in  the  Text,      Crown  Svo..  71.  6d. 


Payne-Gallwe;  (Sir  Ralph,  Bart 

Letters  to  Young  Shooters  (Pii 
Series).  On  the  Ch(»ce  and  tiscof  aGi 
With  41  Illustrations.    Crown  Svo.,  7 j.  I 

Letters  to  Young  S//oorERS{Seca; 

Series)-  On  the  Production,  PicscrvWii 
and  Killing  of  Game-  With  Diiectic 
in  Shooting  Wood-Pigeons  and  Brealdi 
in  Retrievers.  With  Portrait  and  1 
lIluEUatioiu.    Crown  Svo.,  izi.  6d. 


Pole  (WiLLUM). 

The  Theory  of  the  Modern  Scit 
tific  Game  of  Whist.    Ftp,  8vou,  zj.  ( 

TheEvol  vtionof  Whist:  a  Studj 

the  Progressive  Changes  which  the  Gx 
has  undergone.     Cr-  Svo..  61. 


Proctor.— .ffcH'    TO   Play    Whis 
WITH    THE   Laws    and    Etiqubtts 
WmsT.     By  RichardA.  Proctom.   T 
Svo..  ji.  6rf. 


1 


Ronalds.— y^^  Fly-Fisher's  Em 
lloLOGr.  By  A1.PRED  Ronalds.  Whh 
coloured  Plates-    Svo..  141. 


Wllcocks. — The   Sea    Fishekma 

Comprising  the  Chief  Methods  of  Hooki 

Lint  TUUng  m  li\c  ^von*.  »»&,(*i»^ 

I       and  RettvMVs  on'¥lrtv,^W)aXi,«A«« 
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Mental,  Moral,  and  Political  Philosophy. 


LOGIC,  RHETORIC, 

Abbott — T//E  Elements  of  Logic. 

By  T.  K.  Abbott,  B.D.     lamo.,  35. 

Aristotle. 

The  Politics:  G.  Bekker's  Greek 
Text  of  Books  L,  IIL,  IV.  (VIL),  with  an 
English  Translation  by  W.  E.  Bolland, 
M.A. ;  and  short  Introductory  Essays 
by  A.  Lang,  M.A.    Crown  8vo.,  75.  6d, 

The  Politics:  Introductory  Essays. 
By  Andrew  Lang  (from  Bolland  and 
Lang^s  *  Politics  *).    Crown  8vo  ,  at.  6d. 

The  Ethics:  Greek  Text,  Illustrated 
with  Essay  and  Notes.  By  Sir  Alexan- 
der Grant,  Bart.    2  vols.    8vo.,  325. 

An  Introduction  to  Aristotl^s 
Ethics.    Books  L-IV.    (Book  X.  c.  vi.-ix. ; 
in    an   Appendix).      With  a  continuous 
Analysis  and  Notes.    By  the  Rev.  Edw. 
Moore,  D.D.,  Cr.  8vo.  105.  td» 

Bacon  (Francis). 

Complete  Works,  Edited  by  R.  L. 
Ellis,  Jamrs  Spedding  and  D.  D. 
Heath.     7  vols.     8vo.,  ^'3  13s.  td. 

Letters  and  Life,  including  all  his 
occasional  Works.  Edited  by  Jambs 
Spedding.     7  vols.    8vo.,  £^  4s. 

The  Ess  a  vs  :  with  Annotations.  By 
Richard  Whately,  D.D.    8vo.,  ios.  6d. 

The  Essavs.  Edited,  with  Notes, 
by  F.  Storr  and  C  H.  Gibson.  Crown 
8vo,  35.  6d. 

The  Essavs:  with  Introduction, 
Notes,  and  Index.  By  E.  A.  Abbott,  D.D. 
2  Vols.  Fcp.  8vo.,6s.  The  Text  and  Index 
only,  without  Introduction  and  Notes,  in 
One  Volume.     Fcp.  8vo.,  2s.  6d. 

Bain  (Alexander). 
Mental  Science,     Cr.  8vo.,  65.  6d. 

Moral  Science.     Cr.  8vo.,  .\s.  6d. 

The  two  works  as  above  can  be  had  in  one 
volume,  price  105.  6d. 

Senses  and  the  Intellect.    8vo., 

155. 
Emotions  AND  the  Will.  ftvo,,\ss 


PSYCHOLOGY,  &<:. 
Bain  (Alexander) — continued. 
Logic,  Deductive  and  Induc 

Part  I.  45.     Part  II.  6s.  6J. 

Practical  Essays.    Cr.  8vo.,  2 

Bray  (Charles). 
The  Philosophy  of  Necessity 

Law  in  Mind  as  in  Matter.    Cr.  %\ 

The  Educa  tionof  the  Feelia 

Moral  System  for  Schools.  Cr.  8vo., 

Bray. — Elements  of  Moralii 

Easy   Lessons    for    Home    and   ! 
Teaching.      By    Mrs.    Charles 
Crown  8vo.,  is,  6d. 

Davidson. — The  Logic  of  Dt 

TiONy  Explained  and  Applied.    By  Wi 
L.  Davidson,  M.A.     Crown  8vo.,  65. 

Green  (Thomas  Hill). — The  W 

OF.    Edited  by  R.  L.  Nbttleship. 
V(^s.  I.  and  II.  Philosophical  Works. 

165.  each. 
Vol.  III.  Miscellanies.     W^ith  Index 

three  Volumes,  and  Memoir.     8vo., 

Lectures  on  the  Principli 
Political  Obligation.  With  F 
by  Bernard  Bosanquet.     8vo.,  5^ 

Hodgson  (Shadworth  H.). 

Time  and  Space:  A  Metaph; 
I  Essay.     8vo.,  its. 

The  Theory  of  Practice 
Ethical  Inquiry.     2  vols.     8vo.,  24J 

The  Philosophy  of  Reflec 
2  vols.    8vo.,  lis. 

H ume. — The  Philosophical  H 
OF  David  Hume.  Edited  by  T.  H.  I 
and  T.  H.  Grose.  4  vols.  8vo.,  5C 
separately,  Essays.  2  vols.  285.  T 
of  Human  Nature.     2  vols.     28s. 

Justinian. — The     iNSTiTrTss 

Justinian  :  Latin  Text,  chiefly  t 
Huschke,  with  English  Introduction, 
lation,  Notes,  and  Summary.  By  T 
C.  Sandars,  M.A.     8vo.,  i8i. 

Kant  (Immanuel). 

Critique  of  Practical  Re 
AND  Other  Works  on  the  TkSi 
Ethics..    Translated  by  T.  K.  Ai 
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[ant  (Immanuel) — continued. 

FUSDAMENTAL  PRINCIPLES   OF   THE 

Mbtaphysic  op  Ethics.  Translated  by 
T.  K.  Abbott,  B.D.  (Extracted  from 
*  Kant's  Critique  of  Practical  Reason  and 
other  Works  on  the  Theory  of  Ethics.*) 
Crown  8vo,  35. 

Introduction  to  Logic^  and  his 
Essay  on  the  Mistaken  Subtilty  of 
the  Four  Figures..  Translated  by  T. 
K.  Abbott.    8vo.,  61. 

Killick. — Handbook  to  Mill\s 
System  op  Logic.  By  Rev.  A.  H. 
Killick,  M.A.    Crown  8vo.,  35.  6d. 

Ladd  (George  Trumbull). 

Philosophy  of  Mind  :  An  Essay  on  ; 
the  Metaphysics  of  Psychology.  8vo.,  i6s.  ' 

Elements  of  Physiological  Psy- 
chology.   8V0.,  215. 

Outlines  of  Physiological  Psy- 
chology. A  Text-book  of  Mental  Science 
for  Academies  and  Colleges.    8vo.,  125. 

Psychology^  Descriptive  and  Ex- 
planatory :  a  Treatise  of  the  Phenomena, 
Laws,  and  Development  of  Human  Mental 
Lifie.    8vo.,  21  s. 

Primer  of  Psychology.  Cr.  8vo., 
51.  6d. 


—  The  History  of  Philoso- 
phy, from  Thales  to  Comte.  By  George 
Hbnky  Lewes.    2  vols.    8vo.,  325. 


Ilax  MdUer  (F.).  | 

The  Science  OF  Thought.  8vo.,2I5. 
Three  Introductory  Lectures  on  \ 
THE  Science  of  Thought.    8vo.,  2s.  6d.  ■ 

HUL—Analysis  of  the  Phenomena  ' 
OF  THE  Human  Mind.    By  Jambs  Mill. 
2  vols.    8vo.,  285. 

Mill  (John  Stuart). 
A  System  of  Logic.  Cr.  8vo.,  35.  6^/. 

On  Liberty.     Crown  8vo.,i5.  4//. 

On  Representa  tive  Government. 

Crown  8vo..  25. 

Utilitarianism.     8vo.,  25.  6d. 

Examination  of  Sir  William 
HAMiLTOifs  Philosophy.    8vo.,  i6s. 

Nature^  the  Utility  of  Religion, 
AND  Theism.    Three  Essays.    8vo.,  5s. 


Mosso.  — /'>!./ A'.  HyANGELoMoss 
Translated  from  the  Italian  by  E.  Louc 
and  F.  Kiesuw.  With  8  Illustrations.  C 
8vo.,  7*.  bii. 

Romanes. — Miyn  anp  Motion  A^ 
MoxiSM.  By  Gkokgb  John  R(}Man« 
LL.D.,  F.R.S.     Cr.  8vo..  45.  hd. 

Stock. — DEinxTH'E  Logic.     Hy  S 

George  Stock.     Fcp.  8vo.,  3*.  6rf. 

Sully  (James). 
The  Human  Mind:  a  Text-book 

Psychology.     2  vols.     8vo.,  215. 

Outlines  OF  Psychology.    8vo.,  g 
The  Teacher's  Handbook  Of  Ps 

CHOLOGY.     Crown  8vo.,  55. 

Studies  of  Cii ildiiood.     8v 
105.  6d. 

Swinburne.  —  Picture    Logic  :    i 

Attempt     to     Popularise     the    Science 
Reasoning.    By  Alfred  James  Swinburn 
M.A.    With  23  Woodcuts.     Crown  8vo..< 

Weber. — History  of  Piiilosoph 
By  Alfred  Wehkr,  Professor  in  the  Ui 
versity  of  Strasburg.  Translated  by  Fra; 
Thilly,  Ph.D.     8vo.,  16s. 

Whately  (Archbishop). 
Bacon's  Essays.  With  Annotatior 

8vo.,  I  OS.  6rf. 

Elements  of  Logic.  C  r.  Svo. ,  45.  6 
Elements  of  Rhetoric.     Cr.  8v< 

45.  6 J. 

Lessons  on  Reasoning.     Fcp.  8v< 

15.  6^. 

Zeller  (Dr.  Edward,  Professor  in  t 

University  of  Berlin). 

The  Stoics,  Epicureans,  ai 
Sceptics.  Translated  by  the  Rev.  O. 
Reichel,  M.A.     Crown  8vo.,  15s. 

Outlines    of    the    History 
Greek    Philosophy.      Translated 
Sarah     F.     Allevne      and      Evel 
Abbott.     Crown  8vo.,  los.  td. 

Plato  and  the  Older  AcADE.y 
Translated  by  Sarah  F.  Allevne  s 
Alfred  Goodwin,  B.A.  Crown  8^ 
185. 

Socrates     and      the     Soc 
Schools.      Translated  by  the .  F 
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Politieal  Economy  and 

Macleod  (Henry  Dunning}. 

BlMETALtSM.       8V0.,   5s.   Del. 

The  Elements  op  BANKftrc.    Cr. 

8vo.,  31.  bd. 

The    Theorv   and   Practice    o/- 

Banking.  VoL  I.  Bvo.,  iw.  Vol.  11.  141. 

The    Theory    oe    Credit.      8vo. 

Vol.  I.,  101.  net.   Vol.  II.,  Pari  I.,  loj.  ncL 
Vol.  11.,  Part  II..  joj.  6rf. 
A  Digest  of  the  Law  of  Bills 

or  EXCHANGB,   flANK-NOTBS,  Sx. 

[Ih  tkt  preii. 
iS.ilt.^BoL/TicAL    EcoNoiar.       By 
John  Stuart  Mill. 
PofHlar  Edition,     Crown  8vo.,  3*.  6rf. 
Library  Edition.     1  voU.     8vo..  301. 


Feonomies  —coHlittucd. 

SymeS.  -Political  Ecoavmv  : 
Short  Text -book  of  Political  Econon 
With  PtoblGms  for  Solution,  and  Hints 
Supplemental^  Reading :  also  a  Supp 
mentajy  Chaplei  an  ^iidlsm.  By  P 
fesBor  J.  E.  SvMES,  M.A.,  of  Univers 
College,  Nollinghara.     Crown  Bvo.,  M.  6 

Toynbee. — Lectures   on    the    J 

DUSTRUL    /^EVOLUTIOK  OF  THS  >8TH  Ct 

TURY  LV  E.\cLA\n:  Popular  Addrcssi 
Notes  and  other  Fragments.  By  Akno 
TovNBEE.  With  a  Memoir  of  the  Aut^ 
by  Benjamin  Jowett.  D.D.    8vo.,  ioj.  1 

Webb.— r^f  History  of  Trai 
Untobish.  By  Sidney  and  Bbatri 
Webb.    With  Map  and  full  Bibliography 

the  Subject.     8vo.,  181. 


STUDIES  IN   ECONOMICS  AND  POLITICAL  SCIENCE. 


Issued  under  the  au&pices  of  the  London  \ 

The  ///sroRV  of  Local    Pates    in 

EscLaNO:  Five  Lectaces.  By  Enwis 
Cannan,  M.A.,  Balliol  College,  Oxford. 
Crown  8vo.,  33.  dd. 

Select    Dikuments    Illustrating 
a  History  of  Trade  Unionism. 
.    The    Tailoring    Trade.      Edited    by 
With  a  PtcSaee  tty 

DEPLOiGt's  Referendlm  en  .Si'isse. 
Translated,  with  Introduction  and  Notes, 
by  C.  P.  Thevelvan,  M.A.  [Ih pripoTati«n. 


:hool  of  Economics  and  Political  Science. 

Select  Docimenis  Ili.ustratl 
THE  State  RBCULAnox  OF  Wag, 
Edited,  with  Introduction  and  Notes, 
W.  A.  S.  Hewins,  M.A.,  Pembcc 
College,  Oxford ;  Director  of  the  Lond 
School  of  EconomicG  and  Political  Scien 
[In  l>reparatU 

ffvNOARiAN  Gild  Records.     Edit 

by  Dr.  Ji;i.iub  Mamdello,  of  Budapest. 

[In  prtfaratii 

The  Relations  between  Englai 

AND  THE  Hasssatic  I.bagub.  By  M 
E.  A,  MacAkthuk,  Vice- Mistress  of  Gift 
College,  Cambridge.  [InpreparaA 


Evolution,   Anthropology,  &e. 


Babington.  —  Fallacies    of   R. 

Theories  as  Afplibd  to  National 
Charactbristks-  Essays  by  William 
Dalton  Babington,  M.A.   Crown  Svo.,  ti. 

Clodd  (Edward). 

The  Story  of  Creation:  a.  Plain 
Account  of  Evolution.    With  77  lUustra. 
I  tions.     Cfown  8vo..  31.  6J. 

A  Primer  of  Ei'olution:  being  a 
Popular  Abridged  Edition  of  "  The  Story 
of  Creation'.  With  Illustrations.  Fcp. 
Svo,,  ij.  W. 

I.ang. — CusTOiH  and  Myth  :  Studies 
of  Early  Usage  and  Belief.  By  Andhew 
Lano.  With  15  IlluEirationa.  Crawn  Bvo., 
it.  fid. 


Lubbock. —  The  Origin  of  Civilh 

TioX.  and  the  Primitive  Condition  of  Mi 
By  Sir  J.  Lubbock.  Bait.,  M.P.     With 
Plate;   and    20   Illustrations   in   the  Te 
Svo.,  I  Si. 
Romanes  (George    John). 
Darwin,  and  after  Darwin: 
Eiposition  of  the  Darwinian  Theory,  an 
Discussion  on  Post- Darwinian  Questio 
Part  I.  The  Darwinian  Theoky.     W 
Poitiait  of  Darwin  and  115  lllustraiio 
Crown  8vo.,  10.1.  f>d. 
Part   II.    Post-Darwinian   Qubbtioi 
Heredity  and  Utility.     With  Portrail 
the  Author  and  5  Illustrations.   Cr.  8i 


Clasaieai  Literature,  TranaUtions,  &a 


-ffK.-.i.yx.T.t.     A  Ccjllection 

r  E»fiays    on    Greek    Poetn-.    PhiloBophv, 

■■  -      '.  Hid  Reiigmn.      Edited  by  Evelyn 

""    L.,  LL.D.    8vo..  i6». 

Wt^s.   *Wiih  Metrical   English  Tranilation. 
By  J.  P.  Daviss.     8to.,  71, 

Aristophanes.—  T/ze   AcuAmniAtfs 

Vme.    By  iJ.  Y,  TvBRKLL.    CiownHvo..  ii. 

lAecker  (PnoFRssriR). 
^Gai-ivs     or,  Roman   Scenes  in  the 
of  Augnitnii.      Illuiitnted.      Post 
jf.  flrf. 

yCHARicLRs:  or.  Illustrations  of  the 
nivBte  Life  irf  ihe  Ancient  Greeko. 
nfamratBd.     Pout  )4va..  31.  bd. 

a. — Cickko'k  CoKifsspo!tnENrB. 
{.  Y.  TvMBi.1.,  Vol*.  L,  II.,  [II..  Svo. 
Vol.  rv.,  151 
—Grssx  Lvsic  Pcikthy 
ete  C>>lleciian  of  the  Survtving 
Etom  ihe  Greeli  Song-Wnling.  ; 
with  Prefiuory  .Articles.  Intro- 
Ualter    and    CommenUm-.        By  I 

"*RNELL.  M.A.       WTlh   5   PlMet, 


tich.- 

-A  DimoxASY  OF  Romas  .tm 

A.vr:i>Ljrji!S.      By   A-  aiCM,  BJL 

With 

000  Wnodcuu.     Clown  Sw,  jt.  M 

Sophocles.— Translated  into  English 
Verse.  By  Robkbt  Wip-™u.w.  HJU 
Awt*lanl  Muter  in  Rugbr  Scbool:  iMe 
Pellow  <if  Trimtjr  Colkge.  CMnlriJg». 
Crown  *v<».,  Hj.  lU. 

Tacitus.  —  TVjf     fT/sTVJty    ^tp    P. 

Engflish.  vitb  in   [imodncoon  imd  Noto, 
Critical     and     Biplanatorv,     br     i%i.>K>T 

WlLl-IAM    9IIIU..    M^A„    f.CD.'.     MM  lillll 

Scholar  of  Trimly  College,  DdUbu     1  vok. 
Vol.  I.  Avo.,  71.  Sd.     Vol.  II.  avo..  [31.  fid. 

TymU. — TrtASSi^Tioits nrro  Gxskk 
.tiro    L-tTix    VgMiM.      Ednsd    by    8,  If . 

TVBHSI.L.       ^VO..  61. 


ViigiL 

The  j£xe/o  i'P 
into  EngUab  Vo 
Crown  iiva.,  61. 


Vmcil.. 

«byJoiK 


Homes  asd  thr  Epic.     By 
Lamt.    Crown  3vo.,  91.  net. 
—  The  Pharsaua  o-f  Lucait. 
ed   into   blank   Verae.   with  sonie  I 
By  Edwakd  RiDt.ET.  Q.C.  some- 
tow  of  All  Sonls  College.  Oidbfd. 
Select  Epickams  fhom 
A.VTHOU>r.r.     By  J.  W.  M*c- 
V   of  Balliol   Collt^    Oribnt 
a  Revised  Text,  [nnoduciion. 
and  Notes.     9vo..  161.  I 


The  Posits  of  /'/ffc.-c 
into  Engli^  PitMC  by  JoKH  Coanmi^ 
Crown  Sva..  Ai. 

TV*:  .£xEio  I  IF  VssciL.  freelv  tians- 

Uted    iolo    En^i>h     Blank    VeTK.      By 
W.  J.  TuoRNHiLi-    Crown  iI«d..  7s.  U. 

Ths  .-E.vEin  OF   Vixcii^     Books  L 

to  VI.      Tranilseed    into    EnglU   VoB 
by  Jambs  Rhoases.     Craam  Jtvo.,  ^ 

Wilkins. — The     Growth    tv    HM 
ficMM^ic  PasMs.  ByCWiumm,  Sm..Ib. 


F*oetry  and 


endoed  into  EngU*fa  Vene  from 
lii  Originala.  By  tLulsT  ABBUm. 
mrm.    Svo..  51. 

B  (WlUJAM). 

'  Scums    Axn  Posms-      With 

>  of  the  WitsAll  of  Aaoroe. 
■0..ti*. 

*■«  Bu»^Kl'IBLt>.    With  PoT- 
'diB  Auhor.     Pep.  9*o„  3».  id, 
*  P/McES:    Daf    txa  N'sGHT 
;^MJ.Aiiz.     WUh  1  DeDHHU  b* 


the  Drama. 
Allingham  iWiluav)- 


mtix  FnaiV 


TfiocvffT  Aim    WtiV>,  Ajio  Asmax 
Mahom:  ■  Ptay.     Fqu  frto..  te.;  hv 


Bt-^cssEEXiss.    Impoul  i6gia.,  4*. 
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Poetry  and  the  Drama — continued. 


Armstrong  (G.  F.  Savage). 
Poems  :  Lyrical  and  Dramatic.   Fcp. 

8vo.,  6j. 
King  Saul.    (The  Tragedy  of  Israel, 

Pail  I.J     Fcp.  Svo..  SI, 
KtNC  D.W1D.  (The Tragedyof  Israel, 

Part  II.)      Fcp.  Svo.,  6i. 

King  Solomon.     (The  Tragedy  of 

Israel,  Part  III.)     Fcp.  8vo.,  6j. 
Ugone  :  a  Tragedy.     Fcp.  Svo.,  6s. 
A  C^tffi.JA'o  FROM  Greece  :  Poems. 

Pep.  Svo.,  •}!.  6d. 

Stokies  OF  WfCKLotv :  Poems.  Fcp. 

Svo.,  7f.  6d. 
Mephistopheles  in  Broadcloth  : 

a  Satire.     Fcp.  Svo.,  ^s. 
One  in  ritE  Infinite:    a   Poem. 

Crown  8vo.,  71.  bd. 

Armstrong. — Thf.  Poetical  Works 

-  EoMUNoJ.  AsMsrRomi    Fcp.  Svo.,  51. 

Arnold  (Sir  Edwin). 

T//E  Light  of  the  World  :  or  the 

Greftl  Consuinmalion.  Cr.  8V11..71. 6(f.  net. 

Potifiiar's  HVa,  and  other  Poems 


L 


Crowi 
Adzuiha  :  or  the  Japanese  Wife.    A 

Play.     Crown  8vo.,  61.  6d.  net. 
The  Tenth  Mess,  and  other  Poems. 

Urown  Bvo.,  51.  net. 

Beesly.  —  Ballads  and  other 
Verse.     By  A.  H.  Bkksly.     Fcp.  Bvo.,  51. 

Bell  (Mrs.  Hugh). 
Chamber  Comedies:    a  Collection 

of  Plays  and  Monologuea  for  the  Drawing 

Room.     Crown  8vo..  6j. 
Fairy  Tale  Plai:-;,  and  Hon-  iv 

ActThem.    With  numerous  Illustrations 

by  Lancelot  Spked.     Crown  Svo. 

Carmichael.— -fi'A'V.i.  By  Jennings 
Cakmichael  (Mrs.  Francis  Mvi-lis). 
Crown  Bvo.  61.  net. 

Christie,— Z^ii'  AND  Verses.  By 
NiMMO  Christie.    Crown  Svo..  31.  6rf, 

Cochrane  (Alfred), 

The   Kestrel's  Nest,   and    other 

VerscB.     Fep.  Svo.,  jj.  6rf. 
Lei'mke      Plectro  :       Occasional 

Verats.      Fcap.   Svo.,   it.   bd. 


Florian's  Fables.— ?"»£  Fables 

Flosian.     Done  into  English  Verse  by 
Philip  Pekmno.  Bart.    Cr.  Svo.,  ji.  6d 


Faost,   Part  I.,  the  German   Te: 

with  Introduction  and  Notes.    ByALBR 
M.  Selss.  Ph.D.,  M.A.     Crown  8vo., 
Faust.      Translated,    with    Noti 
By  T.  E.  Webb.  Svo..  im.  6rf, 

G  u rn e y. — Da v-Dreams :  Poen 
By  Rev.  Alfred  Gurnev.  M.A.  Cro 
Bvo..  ji.  6ii. 

Ingelow  Qean). 
Poetical    IVorks.     2  vols.      Fi 

8VD.,   III. 

Lyrical  and  other  Poems.  Sell 
led  from  the  Writings  of  Jban  Inoklc 
Fcp.  8vo.,  IS.  64,  cloth  plain,  31,  cl.  g 

Lang'  (Andrew). 
Ba?/  and  ARRikRE  Ban:  a  Rally 

Fugitive  Rhymes.     Fcp.  Svo.,  5J.  net 
Grass  of  P<rnassus.     Pep.  8v. 

It.  bd.  net. 
Ballads  of   Books.      Edited 

Andrew  Lang.     Fcp.  Svo..  61. 

The  Blue  Poetry  Book.  Edit 
by  Andrew  Lano.  With  100  tllustiatio 
Crown  8vo.,  fit. 

Ij^ky.— Poems.  By  W.  E.  1 
Lecky.     Fcp.  Svo.,  51. 


-mdsay.- ./ 

and   other    P 
Crown  Svo.,  5 


The      Flower     SsLLh 

By    LadV    LiNDs. 


Lytton    (The    Earl     of),     (Owi 


Makah.     Fcp.  8va,  6s.  bd. 

King  Poppy  :  a  Fantasia.  With 
Plate  and  Design  on  Tille-Page  by  I 
Burnb-Jones,  A.R.A.     Cr.  Svo.,  loi.  ■ 

Thr  Wanderer.    Cr,  8vo.,  los.  £ 

LuciLS.     Crown  8vo.,  vQs.fed. 

Selected  Poems.  Cx-'fe^^i.,'' 


^v'^ 
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Poetry  and   the  Drama — continued. 


Aacaulay. — La  ys  of  Ancient  Rome^ 

dr^.     By  Lord  Macaulay. 

Illustrated  by  G.  Scharp.  Fcp.  4to.,  los.  td, 

Bijou       Edition. 

i8mo.,  25.  td,  gilt  top. 

—    Popular  Edition. 


Fcp.  4to.,  td.  sewed,  15.  cloth. 

Illustrated  by  J.    R.   Wbguelin.     Crown 
8vo.,  35.  td. 

Annotated  Edition.     Fcp.  8vo.,  is.  sewed, 
15.  td.  cloth. 

Macdonald.— ^  Book  of  Strife^  in 
THE  Form  of  the  Diary  of  an  Old  Soul  : 
Poems.  By  George  Macdonald,  LL.D. 
i8mo.,  65. 

Morris  (William). 

Poetical  Works — Library  Edition. 
Complete  in  Ten  Volumes.     Crown  8vo., 
price  65.  each. 

The  Earthly  Paradise,     4  vols. 
65.  each. 

The  Life  and  Dea  th  of  Jason, 
The  Defence  of  Guenevere,  and 

other  Poems.     6s. 

The  Stokv  OF  Sigurd  the  I'olsunGj 
AND  The  Fall  of  the  Nibluxcs.    6j. 

LoYE  IS  Enough  ;  or,  the  Freeing  of 

Pharamond:    A    Morality;    and    Poems 
BY  THE  Way.    6j. 

The  Odyssey  of  Homer.      Done 
into  English  Verse.     6s. 

The   ^Eneids   of    Virgil.       Done 

into  English  Verse.     6s. 


Certain  of  the  Poetical  Works  may  also 
be  had  in  the  following  Editions  : — 

The  Ea r thl  \ '  Pa radise. 

Popular   Edition.     5  vols.      i2mo.,  25s. ; 
or  5s.  each,  sold  separately. 

The  same  in  Ten   Parts,  25s.;  or  2s.  td. 
each,  sold  separately. 

Cheap    Edition,    in  i  vol.     Crown  8vo., 
7s.  bd. 

Love  is  Enough  ;  or,  the  Freeing  of 
Pharamond  :  A  Morality.  Square  crown 
8vo.,  7s.  6d. 

Poems  by  the  Way,  Square  crown 
8vo.,  6s. 

%*  Foi    Mr.    William   Moins's  Viose 
Works,  see  p.  31- 


Murray    (Robert    P.). — Autt 

*The  Scarlet  Gown  \  His  Poem 
a  Memoir  by  Andrew  Lamg.  Fc 
5J.  net. 

Nesbit. — La  ys  and  Legends, 

Nbsbit  (Mrs.  Hubert  Bland). 
Series.  Crown  8vo.,  35.  6</.  Seoonc 
With  Portrait.    Crown  8vo-,  51. 

Peek  (Hedley)  (Frank  Leytg 

Skeleton  Leaves:  Poems, 
a  Dedicatory   Poem  to  the   lati 
Roden  Noel.     Fcp.  8vo.,  2s.  bd.  n 

The  Shadows  of  the  Laki 

other  Poems.     Fcp.  8vo.,  2s.  6J.  1 

Piatt  (Sarah). 

An  Enchanted  Castle, 
Other  Poems:  Pictures,  Portra 
People  in  Ireland.     Crown  8vo., : 

Poems:     With     Portrait    ( 

Author.     2  vols.     Crown  8vo.,  10 

Piatt  (John  James). 

Idyls  and  Lyrics  of  the 
Valley.    Crown  8vo.,  5s. 

Little  New  World  Idyls 
8vo.,  5s. 

R  h  O  a  d  e  S. —  Teresa  and 
Poems.  By  James  Rhoades. 
8vo.,  3s.  6d. 

Riley  (James  Whitcomb). 

Old  Eashioned  Roses:  ' 
i2mo.,  5s. 

Poems  :  Here  at  Home.     Fc 

6s.  net. 

Shakespeare. — Bowdler's  a 

Shakespeare.    With  36  Woodcut 
8vo.,  14s.     Or  in  6  vols.     Fcp.  Svo. 

The  Sha  kespea  re  Bir  thda  i 
By    Mary  F.  Dunbar.     32mo., 

Stvit^s. — A    Book    of   Som 
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Works  of  Fiotion,  Humour,  &o. 

Doyle  (A.  Conan). 


Alden. — Among  the  Freaks,      By 

W.  L.  Alden.  With  55  Illustrations  by  J. 
F.  Sullivan  and  Florence  K.  Upton. 
Crown  8vo.,  35.  &f. 


Anstey  (F.»  Author  of  *  Vice  VersH '). 
Voces   Popuu.      Reprinted    from 

*  Punch  \  First  Series.  With  20  Illus- 
trations by  J.  Bernard  Partridge. 
Crown  8vo.,  35.  6<f. 

The  Travelling  Companions,  Re- 
printed from  *  Punch*.  With  25  Illus- 
trations by  J.  Bernard  Partridge. 
Post  4to.,  5«. 

The  Man  from  Blankley's  :  a 
Story  in  Scenes,  and  other  Sketches. 
With  24  Illustrations  by  J.  Bernard 
Partridge.    Post  4to.,  65. 


Aster. — A     Journey      in     other 

Worlds  :  a  Romance  of  the  Future.  By 
John  Jacob  Astor.  With  10  Illustrations. 
Cr.  8vo.,  6s. 


Baker. — By  the  Western  Sea,  By 
James  Baker,  Author  of  *  John  Westacott'. 
Crown  8vo.,  35.  6d, 


Beaconsfield  (The  Earl  of). 
Novels    and    Tales,       Complete 

in  II  vols.  Crown  8vo.,  is,  6d,  each. 


Vivian  Grey. 
The  Young  Ehike,  &c. 
Alroy,  Ixion,  &c. 
Contarini       Fleming, 

&c. 
Tancred. 


Sybil. 

Henrietta  Temple. 

Venetia. 

Coninp;sby. 

Lothair. 

Endymion. 


Novels  and  Tales.  The  Hughen- 
den  Edition.  With  2  Portraits  and  11 
Vignettes.     11  vols.     Crown  8vo.,  425. 

Dougall  (L.). 
Beggars  All,     Cr.  8vo.,  35.  W. 
What  Necessity  Knows.     Crown 

8va,  &s. 


\ 


MiCAH  Clarke:  A  Tale  of  Mo 
mouth's  Rebellion.  With  10  lUust 
tions.     Cr.  8vo.,  35.  6<f. 

The  Captain  of  the  Polesta 
and  other  Tales.    Cr.  8vo.,  35.  6<f. 

The  Refugees  :  A  Tale  of  Two  Cc 

tinents.    With  25  Illustrations.    Cr.  8^ 
3«-  W. 

The  Stark  Munro  Letters,  ( 
8vo,  65. 

Farrar  (F.  W.,  Dean  of  Canti 
bury). 

Darkness  and  Dawn:  or,  Seer 
in  the  Days  of  Nero.  An  Historic  Tj 
Cr.  8vo.,  75.  6d, 

Gathering  Clouds  :  a  Tale  of  t 

Days  of  St.  Chrysostom.   Cr.  8vo.,  75. 

Fowler. — The  Young  Pretend e. 

A  Story  of  Child  Life.      By   Edith 
Fowler.      With     12    Illustrations 
Philip  Burne-Jones.      Crown  8vo., 

Froude. — The  Two  Chiefs  of  Di 

BOY:  an  Irish  Romance  of  the  LastCentt 
By  James  A.  Froude.    Cr.  8vo.,  35.  t 

Haggard  (H.  Rider). 
Heart  of  the   World.    With 

Illustrations.    Crown  8vo.,  6s. 

Joan  Haste.  With  20  Illustratio; 

Crown  8vo.,  6s. 

The  People  of  the  Mist.    W 

16  Illustrations.     Crown  8vo.,  61. 

Montezuma's  Daughter.  With 

Illustrations.    Crown  8vo. ,  35.  6d, 

She,   With  32  Illustrations.    Cro' 

8vo.,  35.  6d, 

Allan    Quatermain.      With 

Illustrations.     Crown  8vo.,  35.  6d, 

Maiwa's  Revenge:  Crown 8vo., 

boards,  15.  td.  cloth. 

Colonel  Qua r itch ^  V.C,  Cr.  8 
3*.  W. 

Cleopatra.   ^NVOcv  a^W>asXx^^ 


UOMOMANS  «  CaS  3XANOA8D  AND  GfiNERAt.  WOBKSi,  1 


Worfcs  of  FiaCxQii,   HommiF,  Aa. — csmttiamd. 

ffM*<H.  V.io&Ki—^t'UiHutd.         Uelvaie  iG.  J.  Wasrrs}. 

hunriCA.     Or.  ^xti..  ^.  Qif. 

B»jx'  ffHXJt-sraa.     With  ji  lUus- 

iiwliii      Ctoira  A-o^  }k  U. 

It^A  rus  LjLi:    With  ^3 

tiam.     Cram  9v«.  jl  9^ 

With  5+  niusit»- 


Liic     3y  Hexrt  Sbtto  3 

and  V^nMis  bv  H..&! 
A.a.2.     -  -        -      ' 
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Works  of  Fietion,   Humour,   &G.—coni2nued. 


Rhoscomyl  (Owen) 
The  Jewel  of  Ynys  Galo.v:  bi 
a  hitherto  unprin ted  Chapter  in  the  History 
of  the  Sea  Roveie.  With  12  lllustrationB 
by  Lancelot  Spbed.  Cr.  8vo.,  61. 
Battlement  and  To»-er  :  a 
Romance.  With  Frontispiece  by  R. 
Caton  WooDviLLE.     Crown  8vo.,  6j. 

Robertson. — Nuggets  in  the 
Devil's  Punch  Bowl,  and  other  Australian 
TalcB.     By  Andrew  Robertson.    Cr.  8vo., 

Rokeby. — Dorcas  Hobday.      By 

Charles  Rokerv. 
Sewell  (Elizabeth  M.). 
A  Glimpse  of  the  World,     Amy  Herbert 
Laneton  Parsonage.  Cleve  Hall. 

Margaret  Ptrcival.  Gertrude- 

Katharine  Aahton.  Home  Life. 

The  EBrl'B  Daughter.  After  Life. 

The  Experience  of  Life,        Ursula.     Ivors, 
Cr.  Svo.,  II.  6rf.  each  cloth  plain.     21.  M 
each  cloih  exua.  gilt  edges. 

Stevenson  (Robert  Louis). 

The  Strange  Case  ofDr.Jekyll 
AND  Mr.  Hyde.  Fep.  8vo.,  u.  sewed. 
II.  bd.  cloth. 

The  Stkange  Case  of  Dr. 
Jekvll  and  Mr,  Hvds  ;  a'lTH  other 
Fables.     Crown  Bvo.,  3J.  td. 

More  New  Arabian  Nights — The 
Dynamiter.  By  Robert  Louis  Steven- 
son and  Fannv  van  oe  Griit  Steven- 
son.    Crown  Svo.,  3s.  bd. 

The  Wrong  Bo.v.  By  Robert 
LoviH  Stevenson  and  Llovd  Osbourne. 
Crown  8vo.,  31.  bd. 

Suttner.— Z^i-  Down   Your  Ar.ms 

(DU  Waffcn  Nitder) :  The  Autobiography 
of  Martha  Tilling.  By  Behtha  von 
SuTTNER.     Translated  by  T.    Holmbb. 


Cr.  8vo., 


.  6d. 


TroUope  (Anthony), 
The  Warden.    Cr.  8vo.,  is.  6d. 
Barchester    Towers.      Cr.   8vo., 
II.  &f. 

Wrue  {A)  Relation  OF  the  Travels 
and  Pbrilous  Adventures  op  JUathbw 
DUDGBON,  Cb.\tlb^!AN:  Wherein  is  truly 
Mt  down  the  Manner  of  his  Taking,  the 
Long  Time  of  his  Slavery  in  Algiers,  and 
Meansof hisDelivery.  Written  by  Hiinscll, 
andnoiv/brfhefirsriimeprJnted,  Cr, Svo. ,5s. 


Walford(L.  B.). 

Mr.    Smith:   a    Part   of  his    LM 
Crown  8vo.,  is.  td. 

The  Baby's   Grandmother.    C 
8vo.,  21.  bd. 

Cousins.     Crown  8vo.,  2s.  6d. 


Pauline.    Crown.  8vo.,  2s.  6d. 

Dick  Netherby.    Cr.  8vo.,  as.  61 

The  History  of  a    Week.     C 
Bvo.  2..  td. 

A  Stiff-necked  Generation.    C 

Bi'o.  21.  6rf. 
A'^.v,  and  other  Stories.     Cr.  8vc 

21.  6.f. 

The   Mischief  of  Monica.       C 

8vo..  is.  6rf. 
The  One  Good  Guest.     Cr.  8vi 

21.  M. 

'Ploughed,'    and     other     Storie 

Crown  8vo.,  6j. 
The  Matchmaker.     Cr.  Svo.,  6s. 

West  (B.  B.). 
Half-Hours  with  the  Milliqi 
aires:  Showing  how  much  harder  it 
to  spend  a  million  than  to  make  il.  C 
Bvo.,  61. 
Sir  Si.von  Vanderpetter,  an 
Minding  his  Ancestors.    Cr.  Bvo.,  ji 

A  Financial  Ato.vement.  Cr.  Svo 

Weyman  (Stanley). 

The  House  of  the    Wolf.     C 

8vo..  31.  &f. 
A  Gentleman  of  PkANCE.  Cr.  Svo 


The  Red  Cocka 


Cr.  8vo.,  6j. 


W  h  i  s  h  a  w. — A    Bo  ya  e   of    th 

terrible:    a   Romance  of  the   Court   1 
Ivan    the    Cruel.    First    T/ar    of   RUssi: 
By   Fkei).   WmsH»,w.     Wi'O^  -.i  Vi 
lions  \iv  H.  O.  "N\.K%?.t.^,  E^^S-  " 

Svo..  bi.  ^m 
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Popular  Soienoe  (Natural  History,  &c.). 


Butler. — Our  Household  Insects, 

An  Account  of  the  Insect- Pests  found  in 
Dwelling-Houses.  By  Edward  A.  Butler, 
B.A.,  B.Sc.  (Lond.).  With  113  Illustra- 
tions.   Crown  8vo.,  35.  td. 


Pumeaux  (W.). 

The    Outdoor     World;    or   The 

Young  Collector's  Handbook.  With  18 
Plates  16  of  which  are  coloured,  and  549 
Illustrations  in  the  Text.  Crown  Svo., 
75.  6d, 

Butterflies  and  Moths  (British). 
With  12  coloured  Plates  and  241  Illus- 
trations in  the  Text.   Crown  8vo.,  125.  td. 


vg  (Dr.  George). 


The  Sea  and  its  Living  Wonders, 
With  12  Plates  and  303  Woodcuts.  8vo., 
75.  net. 

The    Tropical    World.     With  8 

Plates  and  172  Woodcuts.    8vo.,  7s.  net. 

The  Polar  Jf^<9/fz.z?.With  3  Maps, 
8  Plates  and  85  Woodcuts.     8vo.»  75.  net. 

The  Subterranean  World.   With 

3  Maps  and  80  Woodcuts.     8vo.,  7*.  net. 

The  Aerial  World,    With  Map,  8 

Plates  and  60  Woodcuts.    8vo.,  7s.  net. 

Heroes  of  the  Polar  World.    19 

Illustrations.     Cr.  8vo.,  2;. 

Wonders  of  the  Tropica  l  Fores  ts, 

40  Illustrations.     Cr.  8vo.,  25. 

Workers  under  the  Ground,    29 

Illustrations.     Cr.  8vo.,  25. 

Marvels  Over   our  Heads.      29 

Illustrations.     Cr.  8vo.,  25. 

Sea  Monsters  and  Sea  Birds.    75 

Illustrations.     Cr.  8vo.,  25.  td. 

Denizens  of  the  Deep,    \v\  WVmv 

trations.     Cr.  8vo.,  2s.  6d. 


Hartwig  (Dr.  George) — cot 
Volcanoes  and  Earthquak 

Illustrations.    Cr.  8vo.,  25.  td. 

Wild  Animals  of  the  7 

66  Illustrations.    Cr.  8vo.,  ss.  6d 


Ha]rward. — Bird  Notes.  Byl 

iANB  Mary  Hayward.     Edited  b 
luBBARD.   With  Frontispiece  and 
trations  by  G.  E.  Lodge.     Cr.  8vo. 


Helmholtz. — Popular  Lectu 
Scientific  Subjects.  By  HsRMi 
Helmholtz.  With  68  Woodcuts. 
Cr.  8vo.,  35.  6d.  each. 


Hudson. — British  Birds.    1 

H.  Hudson,  C.M.Z.S.    With  a  Oh 
Structure  and  Classification  by  Fi 
Beddard,  F.R,S.     With    16  Plat< 
which  are  Coloured),  and  over  100 
tions  in  the  Text.      Crown  8vo., 


Proctor  (Richard  A.). 
Light  Science  for  Leisure  1 

Familiar  Essays  on  Scientific  Subj 
vols.     Cr.  8vo.,  5s.  each. 

Rough  Ways  made  Smooth. 

liar  Essays  on  Scientific  Subjects. 
8vo.,  3*.  td. 

Pleasant  Ways  in  Science. 

8vo.,  3 J.  td. 

Na  ture  Studies,  By  R.  A. 
TOR,  Grant  Allen,  A.  Wil! 
Foster  and  E.  Clodd.  Crow 
3^.  td. 

Leisure  Readings,    ByRA 
TOR,  E.  Clodd,  A.  Wilson,  T. 
and  A.  C.  Ranyard.     Cr.  8vo.,  3 


«  * 


For  Mr.  Proctor's  other  books  stt 
Longmans  S*  Co.'s  Catologiie  of  t 
Works. 


\ 


Stanley.— -4  Familiar  Hist 
Birds.      By  E.  Stanley,   D.D., 
B\sho9   of  Norwich.      With   Illus 
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Popular   Science    (Natural  History,  Ac.) — coniinued. 

Wood  (Rev.  J.  Q.)— coniinued. 


Wood  (Rev.  J.  G.). 
Homes  ivithovt Hands:  A  Dcscrip- 
■ion  of  the  Habitation  of  Animals,  clasBed 
according  to  the  Principle  of  Consuuc- 
tion.  With  140  Illustrations.  8vo., 
71.,  net. 

/jvsEcrs  AT  Home  :  A  Popular  Ac- 
count of  British  Insects,  their  Sttuctute, 
Habits  and  Transformations.    With  700 


Insects  A  broad:  a  Popular  Account 
irfForeign  Insecls.  their  Structure.  Habits  | 
and  Transformations.     With  600  Illustia- 


£iBLK  Animals  .- 
every  Living  Creatt 
"    '  -        ,    With  11 


Scriplur 
71.  I 


a  Descriptii 
I  lUuslrations. 


8vo., 


5.      With 
OvT   OF   Doors;    a    Selection 

Original    Articles 


Petlasd     Rsrii 
Illustrations.     Cr. 

of 

Practical  Natural 
History.  With  ti  Illustralions.  Cr.  8vo., 
31.  M, 


Stsa.vce  Dit-ELL/XGs:  a  Description 
□f  the  Habitations  of  Animals,  abridged 
firom  '  Homes  without  Hands '.  With  6c 
Illustrations.     Cr.  8vo.,  ji.  f>d. 

Bird  Life  of  the  Bible.  32  Illus- 
nations.     Cr.  8vo..  31.  6<i. 

WoyoERFUL Nests.  30 Illustrations, 
Cr.  Svo.,  jj.  W. 

Homes  c.voer  the  Grovsd.  2.I 
Illustrations.    Cr.  8va.,  31.  td. 


Domestic  Animals  of  the  Bible. 
2]  ninstiations.    Cr.  8vo.,  3t.  fid. 

The  Branch  Builders.    28  Illus- 
trations.   Cr.  8vo..  2J.  f^. 


LooKmans'  Gazetteer  of  the 
iVoRLD.  Edited  by  Georck  G.  Chis- 
HOtw,  M.A..  B.Sc.  Imp,  Svo,.  £1  m.  doth. 
£t  m,  M.  half- 


Works  of  Reference. 

Maunder  {Saxtax^X)— continued. 
Historical  Treasurv.  Fcp.8vo.,6s, 


1 


Maunder  (Samuel). 

BiocRAPHicAL  Treasury.  With  ■ 
Supplement  brought  down  to  iSSg,  By 
Rev.  Jaues  Wood.     Fcp.  8vo.,  6«. 

Treasury  of  Natural  Histokv :  ^ 
or.  Popular  Dictionary  of  Zoology.  With  j 
900  Woodcuts.     Fcp.  8vo.,  Gi. 

Treasurvof  Geocraphv,  Physical, 
Historical.  Descriptive,  and  Political. 
With;  Maps  and  iG  Plates.   Fcp.  8vo..6i. 

The  Treasury  of  Bible  Ksom-- 
LBDGB.  BytheRev.J.AvuK.M.A.  With 
t  Maps,  ij  Plates,  and  300  Woodcuts. 
Pep,   8vo.,  6j. 

Treasury  of Knoiyledce  and  Lib- 

ll.4Jiy  OF  XSFBKBXCB.      Fcp.  8vO.,  6l. 


Trea- 


The  Treasury  of  Botany.    Edited 
by  J.  LiKOLEV.  F.R.S.,  and  T.  Moorb, 


Roeet.  —  Thesaurus  of  English 
lyoRDS  AND  Phrases.  Classified  and  Ai. 
ranged  so  as  to  Facilitate  the  Eicpreiiiofl  01 
Ideas  and  assist  in  Literary  Composition. 
By  Peter  Mahk  Rooet,  M.D..  F.R.S. 
Recompoecd  throughout,  enlarged  and  im. 
proved,  partly  Irom  the  Author's  Notes,  and 
«ilh  a  full  Index,  by  the  Author's  Son, 
John  Lewis  Roget.     Crown  Svo.,  101,  6d. 


kTab. 


s  (br  giving 


Willich.-/\'/'fz 

information   for  a 
Lifehold,  Leasehold,  and  Church  Property, 
the  Public  Funds.  &c,       «.-^  '^■ak»\-«.^ 
WlLLlCH.       tftiftci  Vj   ■«..  "ft^^J 
Ciown  %■»(>.,  V        '  ■" 
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Children's  Books. 


Crake  (Rev.  A.  D.). 

Evwy  THE  Fair;    or,   The   First 
Chronicle  of  .^scendune.  Cr.  8vb. ,  25. 6d. 

Alfgar  the  Dane  ;  or,  The  Second 

Chronicle  of  ^scendune.    Cr.  8vo.  2J.  td. 
The  Rival  Heirs  :  being  the  Third 
and  Last  Chronicle  of  ^scendune.    Cr. 
8vo.,  2s.  6d, 

The  Ho  USE  OF  Walderne,    A  Tale 

of  the  Cloister  and  the  Forest  in  the  Days 
of  the  Barons'  Wars.    Crown  8vo.,  25.  td, 

Brian  Fitz- Count.      A   Story  of 

Wallingford     Castle      and      Dorchester 
Abbey.    Cr.  8vo.,  2*.  6d. 

Lang  (Andrew).— Edited  by. 

The  Bl  ue  Fa  ir  v  Bdoh\     With  1 38 
Illustrations.     Crown  8vo.,  65. 

The  Red  Fairy  Book,     With  100 

Illustrations.     Crown  8vo.,  6i. 

The  Green  Fairy  Book.     With  99 

Illustrations.     Crown  8vo.,  65. 

The  Yellow  Fairy  Book.    With 

104  Illustrations.     Crown  Svo.,  65. 

The  Blue  Poetry  Book.  With  100 

Illustrations.     Crown  8vo.,  6s. 
The  Blue  Poetry  Book.     School 

Edition,  without  Illustrations.     Fcp.  8vo., 
25.   bd. 

The  True  Story  Book.     With  66 

Illustrations.     Crown  Svo.,  6s. 

The  Red  Tr  ue  Stor  j  '  Book.    With 

100  Illustrations.     Crown  8vo.,  6s. 
The  Animal  Story  Book.     With 

67  Illustrations.     Crown  Svo.,  6s. 


Meade  (L.  T.). 

Daddy's  Boy.     With  Illustrations 
Crown   8vo.,   35.  6d. 

Deb  a nd  the  Duchess.  With  Illus 

trations.     Crown  8vo.,  35.  6<f. 

The    Beresford    Prize.     Witl 

Illustrations.     Crown  8vo.,  3s.  6^. 

The  House  of  Surprises.   Witl 

Illustrations.     Crown  8vo.    3s.  6i. 

Molesworth — Sil  ver  thorns,     Bj 

Mrs.  Molesworth.  With  IllustratioDfl 
Cr.  8vo.,  5s. 

Stevenson. — A  Child's  Garden  0^ 
Verses.  By  Robert  Louis  Stbvensoji 
Fcp.  8vo.,  5s. 

Upton  (Florence  K.  and  Bertha). 
The  Adventures  of  Tiyo  Di'Ki 
Dolls  and  a  *  Golliwogg  \  Illustrate 
by  Florence  K.  Upton,  widi  WoH 
by  Bertha  Upton.  With  31  Coloan 
Plates  and  numerous  Illustrations  in  tfa 
Text.     Oblong  4to.,  65. 

The   GoLLiiroGc's  Bicycle  Clvi 

Illustrated  by  Florence  K.  Upton,  wit 
words  by  Bertha  Upton.  \V ith  Coloure 
Plates  and  numerous  Illustrations  in  th 
Text.     Oblong  410.,  6s. 

Wordsworth.— 7>/^  Snoiy  Garde} 

AXD  OTHER  FaIRY   TaLES  FOR  CHILDRS. 

By  Elizabeth  Wordsworth.  With  i 
Illustrations  by  Trevor  Haddon.  Crow 
8vo.,  5s. 


Long 


mans'  Series 

Price  2s. 

Atelier  (The)  Du  Lys  :  or,  an  Art 
Student  in  the  Reign  ot  Terror. 
By  the  same  Author. 

MADE.\fOISELLE  MORI :  a      T//A  T  CHILD. 

Tale  of  Modern  Rome.  1  Under  a  Cloud. 

In  the  Oldex  Time  :  a  Hester's  Venture 
Tale  of  the  Peasant  7 he  Fiddler  of 
War  in  Germany.  Lugau. 

The  Younger  Sister.    A    Child   of   the 

Revolution. 


Atherstone    Priory.        By    L.    N. 

COMYN. 

The  Story  of  a  Sfring  Morning, 
etc.     By  Mrs.  Molesworth.     Illustrated. 

The  Palace  in  the  Garden.     By 
Mrs.  Molesworth.    IWusuaxtA. 


of  Books  for  Girls. 

6d.  each. 

j  Neighbours.    By  Mrs.  Molesworti 
I  The  Third  Miss  St.  Quenti^.    B 

!      Mrs.  Molesworth. 

Very  Young;  and  Quite  Asothl 

Story.  Two  Stories.  By  Jean  Isgelo' 
Can  this  be  Love?  By  Louisa  Par 
Keith  Deramore.     By  the  Author 

'Miss  Molly'. 

!  Sidney.     By  Margaret  Deland. 
I  An     Arranged     Marriage.      ^ 
Dorothea  Gerard. 
Last  Words  to  Girls  on  Life  .- 
School  and  after  School.     By  Mar 

I      Grey.  

j  Stray  Thoughts  for  Girls.  I 
.  Lucy  H.  M.  Soulsby,  Head  Mistress 
\     Cyxiov^'W.v^  School.     i6mo.,  15.  W.  n^ 
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The  Silver  Library. 


truld-i  (Sir  BdwlB)  Bhi  tai  LMait.    Wltl 


mtka^  (Ur  L  W.)  XUhi  Tmti  U  Cql«a. 

With  6  niustnuoiu.     31.  6.1. 
S»kw^  (ItrLW.)  Bia*  and  HMSi  la  C»laD. 

WiU5  6  lllusttaiicms.     p.  6J. 
BkrlBf-OoBld*!  IKai.  S.>  Carlou  UjtltM  a(  (!■• 


BMku'itPraC.lflaJluior.  Romans. 

me  of  Augustus,     Iiluslratt-i. 
SMkar*!  iPrvti  Chvlelu:  or.  [llus 

the   PHvale   Life   of    llic    .^:.-:n 

Illuslraied.     31.  fti. 
BMtl  (J.  T.)  Tb*  Balaad  ClUea  at 

•-«d.     Wilh  tI7  Illuslralions      j,.  oJ. 
■nuuyl  ILkdj)  (  Vofuf  In  tba  ■  Bnsbai 

W^lh  66  lUusmtiau.     y.  6d. 
mmiart  (Kdnrd  JL)  t 


OOBybaBn  (B**.  W.  J.)  KBd  Haw»B'i  dtrj 
■n.  J.  S.)  Ub  and  EptMlu  or  St.  Pmnt. 

46  lllostratioiu.     31.  6./. 
I»«n(aU'a<L.)B«M>nUI:  a  Novel,     y.  6^. 
Daila'i  (A.  Csnu>  Hieah  Clark*.      A  Tale  of 

•  ■  mmr,utP!  5  Kcbrllion.     10  Illusli.     3/.  6^. 
DofU'i  I  A.  CodBs)  Thi  CapUIn  at  Um  PoIuIu, 

and  DihiT  Talcs,     ji.  6J. 
DorU'i  It.  Casui)  Tlw  it«ra<ui:  . 


o  Conlir 


Vilha^ 


if  6/. 


PrMdal  (i.  &0  UoK  •Oullaa  oo  Gnat  Snb- 

IMU.     4  vols.     3).  6c/.  each. 
Moda'a  (J.  A.]  Tbomai  Carlrlc :  a  Histocr  of 

Ul   Ufe. 

1795-1835.     avals.     7J. 

1834-1881.     3  vols.     71.  I 

fMdal  (J.  A.)  Canr :  a  Skrtcb.    y.  6J.  \ 

MMda'B  M.  1.)  Th*  Spaniib  Story  ot  Itaa  ' 

inMUta.  and  oihcr  Es5.ny«.     31.  W. 
md*^  (J.  D  Tb*  Taa  CUab  of  Dnnbojr :  an  [ 

Iriih  Romance  of  [be  Last  Century.     31.  6J.  I 
mdal  IJ.  KJThs  Hlnarr  of  BiipaBd,  from 

Ilia  Fall  of  WoImx   10  Ihc    Defeat  of   ibe 

Spiinish  Amiada.      la  voh.     3J,  6tf.  each. 
mda-*  |J.  ft.)  Ttai  KnfUih  tn  Ireland,     i  vo^ 
WU.  6rf,  I 

l«ld^    (R«*.    G.    B.)    Ufa    or    tha    Dak*    «r 

WalUn^n-     ^Vnh  Poniaii.     3..  6./ 
mUlCi  to.  C.  F.I  Jaum*l  of  th*  Belfni  ol 

KiBt  Ourg>  IV..  BlB<  William    IV.,  and 


BaMard'i  (B.  B.)  lb*:  AHoMTorAdvHMn 

33  lUostiauoDS.  y-  61/. 
SaC^id-k  (B.K.)   AUaa  1]aatal—lB       Wi 

ao  IDuilralioni.  31.  6^. 
Hattardi  (H.  B.}  C^otaaal  QoaHuh,  V.C.  : 

-  ■       -  yLiie-     y.&i 

■  (H.  B.)  ciMpalra.    \\'i!i  19  Iltusu 

■  <H.  B.)  Eric  BM<htar«a.     Wiih 


TjlpofH 


H*4<ac4'(l«.B.tMoacuama-aDaB^wr.  Wl 

=5  KliHtrjIions.      i,,  6-'. 
BaMard-i  (H.  B.1  Tha  Witehl  Baad.     U"!: 

15  I]lu^Iralion<.     y.  &i 
Baaatd-i  (B.  B.)  Br-  BMwa-*  Will.    Wii 

HaC^LTll   iB.  B.)  >ada  tba  Ulj.    Wiih  : 


RarM*!  (Bral)  In  lb*  Carqnlsi 
otbar  BtatlM.    y.  iiJ. 

HalBlioln'a  (Hannann 
DB  SelaatiSc  Sabjasu 


Papslar  Laatar 


HomiuirKB-  W.)  Tb«  U 
HowlU^  (W.)   VIilu   i 

So  lllustraiioTis,     31,  61/, 
JaArta*'  (H.)  Tb*   Blarr  of  Bj  Haait:    M 

Autobiography.     With  Ponrail.     31.  6d, 
Jaffarlai-  (B.)   Flald   and    Bad^araw.     Wii 

Potlraii,     ji.  6J. 
Jadarlai' (R-)  Bad  Daar.  17  lllustraliooi.  31.  & 
Jaffarlaa'   iR.I    Wood   Ba<lo;  a   Fable.     Wii 

Kronlispiwe  and  \-iEiiette  by  E,  V.  B.     31.  & 
Jasariai  (B.)  Tb*  Tollan  of  Uu  PlaM.    Wii 

Portrait  froRi  tbe  Bust  m  Salisbury  Cathedra 

31.6^. 
SbWiII  (K.  F.)  Tba  CraUa  of  tb*  '  Uaru 

the  Nanaiive  of  a  Search  for  Treasure  0 

ihe    Descn  Island  of  Trinidad.      With 

Maps  and  13  III  ustia  lions.     31.  6d. 
KBl(hf*<B.  r.)  Wbar*  Tbr**  Emplraa  B**t: 

Nairaiive    of    Recent   Travel    in    Kashnii' 

\^'estrtn  Tibet.  Ballistan,  Gilgil.  Wiib  a  Ma 

and  54lUuiliatlons.    31.  &/. 
Kat(ht'*iK.P.)Tb*  'F^looB'on  tb*  BalU*: 

Coasting    Vovage    froni     Hammersniilh    1 

Copenbagen  in  a  Three- Ton  Vacht,     Wit 

Mip  and  11  llluslraiioni,     31.  td. 
Laofa  (A.)  Aaglliif  Bkatohia.    ao  lUustraliom 

jr.  6^. 
LBiirilA.)Cutam  and  B|itb:  Studies  of  Earl 
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The  Silver  lAbTs^j-- continued. 


Um  (J.  A.)  and  ClutUrbudi'i  (W.  J.)  B.  0. 
1817,  A  Ramble  In  Brltlih  Colombia.  With 
Maps  and  75  Illustrations.    3^.  6d. 

Masaolay*!  (Lord)  BMayi  and  Layi  of  Anelont 
Rome«  With  Portrait  and  Illustration.  y.6d, 

Maeleod*!  (H.  D.)  Blomento  of  Banking.    31. 6d. 

Manhman*!  (J.  C.)  Momoln  of  Sir  Henry 
HaYoloek.    3^.  6d, 

Has  MoUer*!  (F.)  India,  what  ean  It  Uaeh  nit 

y,  6d. 

Max  MfiUer*!  (F.)  IntrodncUon  to  the  Selenoe 
of  Rell^on.    3J.  6d. 

MerlYale*!  (Dean)  Hlitory  of  the  Romani 
nnder  the  Bmplre.    8  vols.    y.  6d.  each. 

■111*1  (J.  B.)  Political  Beonomy.    y.  6d, 

■111*1  (J.  B.)  Byitem  of  Lotfle.    y.  td. 

■llner*8  (Geo.)  Conntry  Pleaenree :  the  Chroni- 
cle of  a  Year  chiefly  in  a  Garden.     3^ .  6^. 

Hanien*!  (F.)  The  First  Crossing  of  Greenland. 

With  Illustrations  and  a  Map.     3;.  6^^. 

PhlUlppi-WoUey*!  (C.)  Snap:  a  Legend  of  the 
Lone  Mountain.     13  Illustrations,     y,  6d. 

Proctor*!  (R.  A.)  The  Orbi  Aronnd  Ui.     3;.  6d. 

Proctor*!  (R.  A.)  The   Bzpanee    of  HeaYon. 

y.6d. 

Procter*!  (R.  A.)  Other  World!  than  Onn.  y.6d. 
Proctor*!  (R.  A.)  Other  Bane  than  Onn.  3^.  6d, 

Proctor*!  (R.  A.)  Ronfh  Way!  made  Bmooth. 

y.  6d. 


Proctor*!  (R.  A.)  Pleaeaat  Way!  In 

y.  6d. 

Proctor*!  (R.  A.)  Myths  and  Marveli  ef  !•• 
tronomy.    y.  6d. 

Proctor*!  (R.  A.)  latore  Btndlet.    y,6i. 

Proctor*!  (R.  A.)  LelMire  Readlngk  Bj  R.  A. 
Proctor,  Edward  Clodd.  Andrew 
Wilson.  Thomas  Foster,  and  A  C. 
Ranyard.    With  lUustratioos.    y  6d, 

Ro!!ettl*!  (Maria  F.)  A  Bhadow  of  Dante.  yM 

Smith'!  (R.  Boeworth)Carthaie  and  tbiOMtte- 
^nlan!.    With  Maps,  Plans.  &c.    3;.  U. 

Btanley*!  (BUhop)  Familiar  History  ef  Kik 

x6o  Illustrations.     3^.  6d, 

BtcYcneon*!  (R.  L.)  The  Btraaie  Gaie  ef  Dr. 
JekyU  and  Mr.  Hyde;  with  other  Fabki 
y.  bd. 

Bteveneon  (R.  L.)  and  OcbowM*e  (LL)  m 
Wron^  Box.    3^ .  6d, 

BtcYoneon  (Bobert  LonU)  and  BUiin'i 
(Fanny  van  de  Orllt)  More  lew  AieMM 
Bights. — The  Dynamiter.    3^.  &/. 

Weyman*!  (Btanley  J.)  The  Hoose  ef  tti 
Wolf:  a  Romance.    3^.  6J. 

Wood*!  (Boy.  J.  0.)  Petland  Bsvlstted.  MU 

33  Illustrations.    3^.  6d. 

Wood*!  (Boy.  J.  0.)  Btrangs  Dvelllnii.  Wiib 
60  Illustrations.    31.  6d, 

Wood*!  (Boy.  J.  0.)  Out  of  Doors.    Witk  11 

Illustrations.    3;.  6</. 


Cookery,   Domestic  Management,   Gardening,  &o. 


^Cton.  —  MoDERX  Cookery,  By 
Eliza  Acton.  With  150  Woodcuts.  Fcp. 
8vo.,  4s.  bd. 

Jiill  (Thomas,  M.D.). 
HiXTs  TO  Mothers  ox  the  Man- 

ACrEMEST  OF  THEIR  HeaLTH  DURISO  THE 

Period  of  Precxaxcv.  Fcp.  8vo.,  15.  6d. 

The  Material  Management  of 
Childrex  IX  Health  axd  Disease. 
Fcp.  8vo.,  li.  6rf. 

)e  Salis  (Mrs.). 

Cakes  axd  Confections  a  la 
Mode.     Fcp.  Svo.,  15.  6</. 

Docs :  A  Manual  for  Amateurs. 
Fcp.  8vo.,  15.  til. 

Dressed  Game  and  Poultry  Ji  la 
Mode,    Fcp,  Svo.,  u.  6d. 


De  Salis  (Mrs,). — continued. 

Dressed   Vegetables  a  la  Mode. 

Fcp.  8vo.,  15.  6rf. 

Drinks  J)  la  Mode,  Fcp.  8vo.,  is.W. 
£ntrAes  a  la  Mode.     Fcp.  8va, 

IS.  td. 

Floral  Decorations,  Fcp.  Svo., 
15.  bd. 

Gardening  a  la  Mode,  Fcp.  Svo 
Part  I.,  Vegetables,  15.  bd.  Part  H 
Fruits,  15.  bid, 

JVa  tional  Viands  a  la  Mode,  Fcp 

8vo.,  15.  bd. 

New-laid  Eggs.     Fcp.  8vo.,  uM 

Oysters  ^  la  Mode.    Fcp.  8va 
\        \i.w. 
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Cookery,  Domestic  Management,  &o. — continued. 

Lear. — Maigre  Cookery,    By  H 

!      Sidney  Lear.     i6mo.,  25. 


Salis   (Mrs.). — continued. 

Puddings  and  Pastry  a  la  Mode. 
Fcp.  8vo.,  15.  bd. 

Savouries  a  la  Mode,     Fcp.  8vo., 
u,bd. 

Soups   and   Dressed   Fish  JJ  la 
Mode,    Fcp.  8vo.,  u.  bd. 

Sweets  and  Supper  Dishes  -3  la 
Mode.     Fcp.  8vo.,  15.  bd. 

Tempting  Dishes  for  Small  In- 
comes,   Fcp.  8vo.,  15.  bd. 

Wrinkles     and     Notions     for 
Every  Household,    Crown  8vo.,  15.  bd. 


I  Poole. — Cookery  FOR  the  Diabi 

By  W.  H.  and  Mrs.  Poolb.    With  Pr 
by  Dr.  Pavy.     Fcp.  8vo.,  25.  bd, 

!  Walker  a ANE  H.). 

I     A    Book    for    Every     Woa 
\         Part  L,  The   Management  of  Chi! 

in  Health  and  out  of  Health.     C 

8vo.,  25.  6^. 

A  Handbook  for  Mothers  :  b 
being  Simple  Hints  to  Women  01 
Management  of  their  Health  d 
Pregnancy  and  Confinement,  tog 
with  Plain  Directions  as  to  the  Ca 
Infants.     Crown  8vo.,  25.  bd. 


Miscellaneous  and  Critical  Works. 


Allineham. —  Varieties    in  Prose. 

By  William  Allingham.  3  vols.  Cr.  8vo., 
185.  (Vols.  I  and  2,  Rambles,  by  Patricius 
Walker.     Vol.  3,  Irish  Sketches,  etc.) 

.Armstrong^. — £ssa  ys  and  Sketches, 

By  Edmund  J.  Armstrong.     Fcp.  8vo.,  55. 

'Bsigebot.— Literary  Studies,  By 
Walter  Bagehot.  With  Portrait.  3  vols. 
Crown  8vo.,  35.  bd,  each. 

'Baring-Gould.— Curious  Myths  of 

THE  Middle  Ages.  By  Rev.  S.  Baring- 
Gould.     Crown  8vo.,  35.  bd, 

Bajrnes.  —  Shakespeare  Studies, 
and  other  Essays.  By  the  late  Thomas 
Spencer  Baynes,  LL.B.,  LL.D.  With  a 
Biographical  Preface  by  Professor  Lewis 
Campbell.    Crown  8vo.,  75.  bd, 

Boyd  (A.  K.  H.)  C  A.K.H.B.'). 

And  see  MISCELLANEOUS  THEOLOGICAL 
WORKS,  p.  3a. 

Autumn  Holidays  of  a  Country 

Parson.    Crown  8vo.,  35.  bd. 
Commonplace  Philosopher.     Cr. 

8vo.,  35.  bd. 

Critical   Essays  of  a    Country 

Parson,    Crown  8vo.,  35.  bd. 

East  Coast  Days  and  Memories. 

Crown  8vo.,   35.   bd. 

Landscapes^  Churches^  and  Mora- 
lities.    Crown  8vo.,  35.  bd. 
Leisure  Hours  in  Town.    Crown 

8vo.,  35.  bd. 


Boyd    (A.  K.  H.)     ('A.K.H.B. 

continued. 

Lessons  of  Middle  Age.     Cr 

8vo.,  35.  bd. 

Our   Little  Life.      Two   Se 

Crown  8vo.,  35.  bd.  each. 

Our  Homely  Comedy:  and  \ 

GEDY,     Crown  8vo.,  35.  bd. 

Recreations  OF  A  Country  Par 

Three  Series.  Crown  8vo.,  35.  bd. 
Also  First  Series.  Popular  Edition. 
bd.     Sewed. 

Butier  (Samuel). 

Erewhon.     Crown  8vo.,  55. 

The  Fair  Haven.  A  Work  in 
fence  of  the  Miraculous  Element  ij 
Lord's  Ministry.     Cr.  8vo.,  75.  bd. 

Life  and  Habit.  An  Essay  af 
Completer  View  of  Evolution.  Cr. 
75.  bd. 

Evolution,   Old  and  New. 

8vo.,  105.  bd, 

Alps  and  Sanctuaries  of  / 
MONT  and  Canton  Ticino.  lUusti 
Pott  4to.,  I05.  bd. 

Luck,  or  Cunning^  as  the  A 
Means  of  Organic  Modificai 
Cr.  8vo.,  75.  bd. 

Ex  Voto.  An  Account  of  the  S 
Monte  or  New  Jerusalem  at  Varallo-S 
Crown  8vo.^  los.  6d. 


Tnh  7\'n  iih\  of  rnK  Fislp.  With 
Pmiiali  frwn  th*  Bun  tn  Mtobury 
L'MImiIirIl    CMwn  8vo..  ]i.  U-  ' 

m'-'n  ,\f*<:f<  .-MFaWe.  WrthVton- 
titfilme»  and  VIgniili  by  F..  V.  B.  Crown 


MUner.— Cci-.vrjn'  PLtAsi-KEs:  the 
OvicnniA*  *A  >.  Ycu  chieAy  in  •  Gvfai. 


Miscellaneous  and  Critical   Works — continued. 


Aorris  (William). 
SiGXs  OF  Chahge.     Seven  Lectures 
delivered   on   various    Occasions.      Post 
Svo.,  4i.  6rf. 

Hopes  and  Fears  eok  Art.  Five 
Lectures  delivered  in  Birmingham,  Lon- 
don. Ac,  in  1873-1881,  Crown  8vo., 
AS.td. 

[Orchard. —  The  Astfcvomv  of 
•  MiLTOffs  Pakadisb  Lost  '.  By  Thomas 
N.  Orchard,  M.D..  Member  of  ihe  British 
Astronomical  Association.     With  13  Iltus- 


Poore. — Ess  A  i 

By  Geohoe  V:vi 
With  13  nil 


Rossetti.  -  A  Shadoo'  of  Dahtte 
being  an  E^say  towards  studying  Himsel' 
his  World  and  his  Pilgrimage.  By  Mari 
Francesca  Rossbttl.  With  Fiontispiec 
by  Dante  Gabriel  Rossetti.  Crow 
8vo.,  33.  6rf. 


SolovyofT. — A  Modern  Priestes. 
OF  /SIS  [Madame  ELAVATsm).  Abtidgei 
and  Translated  on  Behalfofthe  Society  fo 
Psychical  Research  from  the  Russian  a 
VSEVOLOD  Seroveevich  Solovvoff.  B 
Walter  Leaf,  LitLD.  With  Appendices 
Crown  8vo.,6i. 


IN  Rural  fii-ciENE. 

Poore.  M.D..  F.R.c.p.  i  Stevens. 

■own  8vo.,  61.  6rf. 


Proctor. — STRENCTJf :  How  to  get 
Strong  and  keep  Strong,  with  Chapters  on 
Rowing  and  Swimming,  Fat,  Age,  and  the 
Waist.  By  R.  A,  Pboctub.  with  9  [llus- 
tralions.     Crown  Bvo.,  21. 

Richardson. —  Nat/okal   Health. 

A  Review  of  the  Works  of  Sir  Edwin  Chad- 
wick,  K.C-B-  By  Sir  B.  W.  R:charbbos, 
M.D.     Crown  Svo..  ^J,  6rf. 


On  the  Stowage  of  Ship. 

:aiigoss.  With  Information  re 
garding  Freights,  Charter- Parties,  Ac,  B' 
Robert  White  Stevens,  Associate'MeDi 
bet  of  the  Institute  of  Naval  Architects 
Svo.,  III. 


West. —  Wills,  and  Hoi*'  Not  ti 
Make  them.  With  a  Selection  of  Leadini 
Cases.  By  B.  B.  West,  Author  of  "  Half 
Hours  with  the  Millionaires",    Fcp.  Svo. 


Miscellaneous  Theological  Works. 


Bird 


','  For  Church  of  England  and  Roman  Catholic  Works 
Special  Cataloguee. 

Balfour,  —  The    TluNnA/zoNs 
BELIEF:  being  Notes  Introductory  to  i 
Study  of  Theology.     Bv   the    Right  Hi 
Artkuh  J.  Balfour,  M.P.    Svo.,  i2j.  6 


I  Messrs.  Lonomans  &  Co.'i 


(Robert). 
A   Chillis  Religion. 


Boyd(A.  K.  H.)     ('A.K.H.B.'). 

Occasional  andImmemorialDavs 

Discourses.    Crown  8vo.,  71.  bd. 
Counsel   and    Comfort  from   > 

CiTV  Pulpit.      Crown  8vo.,  31,  6d. 
SuNDAr  Afternoons  in  theParisa 

CHVgcH  OF  A   Scottish    Univei<sit\ 

City.     Crown  8vo.,  31.  fid. 
Changed  Aspects  of  Unchancel 

TltuTHS.     Crown  8vo.,  31.  6rf. 
Grai'Er  Thoughts  of  a  CovsTRi 

Parson.      Three  Series.      Crown  Svo, 

31.  bd.  each. 
Present  Day  Thoughts.      Crovvr 

8vo.,  31.  6J. 
Seaside  Musings.     Cr.  8vo.,  3s.  W 
'  To  Meet  the  Dav'  through  tht 

Christian  Year :  being  a  Text  of  Scripture, 

with  an  Original  Meditation  and  a  Sbot 
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Misoellaneous  Theological  Works — continued. 


De  la  Saussaye. — A  Manual  of 

THE  Science  of  Religion,  By  Professor 
Chantbpie  de  la  Saussaye.  Translated 
by  Mrs.  Colyer  Fergusson  {nie  Max 
Muller).    Crown  8vo.,  i25.  6<f. 


Gibson. — The  Assi  de  Lamennais, 
AND  the  Liberal  Catholic  Movement 
IN  France.    By  the  Hon.  W.  Gibson. 


KalischCM.  M.,  Ph.D.). 

Bible  Studies,  Part  I.  Pro- 
phecies of  Balaam.  8vo.,  los.  6</.  Part 
n.     The  Book  of  Jonah.    8vo.,  io5.  6d. 

Commentary  on  the  Old  Testa- 
ment: with  a  New  Translation.  Vol.  L 
denesis.  8vo.,  i8s.  Or  adapted  for  the 
General  Reader.  12s,  Vol.  II.  Exodus. 
155.  Or  adapted  for  the  General  Reader. 
1 2 J.  Vol.  III.  Leviticus,  Part  I.  15J. 
Or  adapted  for  the  General  Reader.  85. 
Vol.  IV.  Leviticus,  Part  II.  15s.  Or 
adapted  for  the  General  Reader.     85. 


Macdonald  (George). 
Unspoken  Sermons,     Three  Series. 

Crown  8vo.,  35.  6^.  each. 


The     Miracles 
Crown  8vo.,  35.  bd. 


OF    OUR     Lord. 


Martineau  (James). 

Hours    of   Thought    on    Sacred 

Thixgs  :  Sermons,  2  vols.     Crown  Svo., 
3s.  6d.  each. 

Endeai'ours  after  the  Christian 
Life.     Discourses.     Crown  Svo.,  75.  6rf. 


The   Seat  of  Authority 

LIGIOX.       8vo.,   145. 


IN  Re- 


EssAvSy  Reuieh's,  and  Addresses, 

4  Vols.     Crown  Svo.,  7s.  6d.  each. 

I.  Personal ;  Political.  II.  Ecclesiastical ;  Historical. 
III.  Theological;  Philosophical.  IV.  Academical; 
Religious. 

IfoME Prayers^  with  Two  Services 
for  Public  Worship.     Crown  Svo.,  3s.  bd.  \ 

10,000/9/96. 


Max  Muller  (F.). 

Hibbert  Lectures  on  the  ( 
AND  Growth  of  Religion,  as  illi 
by  the  Religions  of  India.   Cr.  Svo. 

Introduction  to  the  Scie.\ 

Religion:  Four  Lectures  deliverc 
Royal  Institution.     Crown  8vo.,  3 

Natural  Religion.     The  G 

Lectures,  delivered  before  the  Uni 
of  Glasgow  in  1888.     Crown  8vo.,  i 

Physical  Religion.      The  G 

Lectures,  delivered  before  the  Uni 
of  Glasgow  in  i8go.     Crown  8vo.,  i 

Anthropological  Religion. 

GifTord  Lectures,  delivered  before  tt 
versityofGlasgowiniSgi.  Cr.8vo.,i 

Theosophy,  or  Psycholocica 

LIGION.  The  GifTord  Lectures,  de 
before  the  University  of  Glasgow  ir 
Crown  Svo.,  105.  6d, 

Three  Lectures  on  the  Fed 
Philosophy^    delivered    at    the 
Institution  in  March,  1S94.     Svo., 

Phillips.  —  The    Teaching  oi- 

Vedas.  What  Light  does  it  Throw 
Origin  and  Development  of  Religion 
Maurice  Phillips,  London  M 
Madras.     Crown  8vo.,  65. 

Romanes. — Thoughts  on  Rfl 

By   George  J.  Romanes,    LL.D., 
Crown  8vo.,  +$.  6<f. 

S  UPERNA  TURAL     RELIC 

an  Inquiry  into  the  Reality  of  Divine  1 
tion.     3  vols.     Svo.,  365. 

Reply  (A)  to  Dr,  Lights 
Ess  A  vs.  By  the  Author  of '  Super 
Religion  '.     Svo.,  65. 

The  Gospel  according  n 
Peter:  a  Study.  By  the  Au 
'  Supernatural  Religion  '.     Svo.,  63 

Vivekananda. —  Yoga  Philosi 

Lectures  delivered  in  New  York,  Wi 
1S95-96,  by  the  Swami  Vivekanan 
Raja  Yoga  ;  or,  Conquering  the  I 
Nature;  also  Patanjali^s  Yoga  Aph 
>n'\\>\  ^OTWKv^wvax\ft&,    Crown  Svo,  3* 


r 


i.  1.         '^ 


